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0
00:00:03.095 --> 00:00:04.355
Hey guys, I'm Michelle.

1
00:00:04.535 --> 00:00:06.555
Um, today I'm gonna be presenting the

2
00:00:06.555 --> 00:00:07.635
year nine science lecture.

3
00:00:08.205 --> 00:00:09.955
We're be running for an hour today.

4
00:00:10.995 --> 00:00:15.775
Um, and I'll just start off by introducing a bit about, so

5
00:00:17.365 --> 00:00:22.285
is um, I guess one of the most prominent study

6
00:00:23.125 --> 00:00:24.205
resources across the country.

7
00:00:24.385 --> 00:00:27.575
We have a bunch of free stuff, um, such as this lecture.

8
00:00:27.595 --> 00:00:30.415
We run them every term as like a head start

9
00:00:30.475 --> 00:00:31.535
or revision kind of thing.

10
00:00:31.535 --> 00:00:33.815
Obviously this is a head start because it's in January.

11
00:00:34.795 --> 00:00:36.655
Um, but we also have like the air tag calculator

12
00:00:36.655 --> 00:00:40.415
and newsletters, um, and a lot of free study notes as well.

13
00:00:40.675 --> 00:00:42.335
But if you guys need a little bit more support,

14
00:00:42.355 --> 00:00:43.855
we also have paid resources.

15
00:00:44.755 --> 00:00:46.495
Um, this stuff is awesome.

16
00:00:47.135 --> 00:00:51.495
I actually use at notes course, well I am teaching, um,

17
00:00:51.495 --> 00:00:56.135
private tutoring and basically it's got the,

18
00:00:56.985 --> 00:01:00.665
just the like course notes, the course questions

19
00:01:01.045 --> 00:01:05.025
and just a bunch of other little things like life cards

20
00:01:05.325 --> 00:01:06.945
and like practice tests as well.

21
00:01:07.245 --> 00:01:09.265
And as you can see, we've also got an AI as well,

22
00:01:09.265 --> 00:01:10.785
which I think is pretty, pretty awesome.

23
00:01:11.565 --> 00:01:13.105
Um, but yeah, I work for these guys

24
00:01:13.325 --> 00:01:16.385
and we do a bunch helping both individual

25
00:01:16.665 --> 00:01:17.785
students and students and groups.

26
00:01:17.965 --> 00:01:19.505
So if you want to know more, uh,

27
00:01:19.505 --> 00:01:20.945
please shoot me a message in the chat.

28
00:01:21.015 --> 00:01:22.945
I'll be on there the whole hour answering questions.

29
00:01:24.065 --> 00:01:28.395
Okay, so as I said, United Science,

30
00:01:29.055 --> 00:01:31.175
um, alright, let's get going.

31
00:01:32.705 --> 00:01:34.745
I have a big focus

32
00:01:35.245 --> 00:01:39.225
and I hope you guys are okay with me wrestling on

33
00:01:39.485 --> 00:01:41.785
for a little bit about this on wellbeing.

34
00:01:41.925 --> 00:01:43.105
You guys are still like,

35
00:01:44.325 --> 00:01:46.245
I know this sounds like it's coming from a dinosaur,

36
00:01:46.245 --> 00:01:47.285
but you guys are still really,

37
00:01:47.285 --> 00:01:49.845
really early on in your educational journeys.

38
00:01:50.505 --> 00:01:52.275
So if you're here,

39
00:01:52.515 --> 00:01:54.875
I know you are probably like worried about content

40
00:01:55.015 --> 00:01:58.755
and doing well in passing, but in reality that's all it is.

41
00:01:58.755 --> 00:01:59.755
Like you just need a pass.

42
00:02:00.615 --> 00:02:02.075
Um, so

43
00:02:02.455 --> 00:02:03.995
before there is the pressure

44
00:02:04.015 --> 00:02:05.635
of really moving into senior school

45
00:02:05.655 --> 00:02:07.915
and I know like people talk about this being kind of the,

46
00:02:08.055 --> 00:02:09.555
the bridging, bridging the gap

47
00:02:09.555 --> 00:02:11.075
between senior school and junior school.

48
00:02:12.635 --> 00:02:17.085
I want you to start really focusing on ways

49
00:02:17.315 --> 00:02:19.205
that you work best.

50
00:02:19.545 --> 00:02:20.805
Um, all of these things

51
00:02:20.805 --> 00:02:22.285
that your teachers are gonna tell you in class,

52
00:02:23.085 --> 00:02:24.815
they probably worked for the general majority

53
00:02:24.835 --> 00:02:26.415
but they weren't necessarily work for you.

54
00:02:26.695 --> 00:02:30.985
I found that my study, like I needed to have like a snap

55
00:02:30.985 --> 00:02:32.265
with me or like something

56
00:02:32.265 --> 00:02:34.585
to keep like my brain occupied other than the study

57
00:02:34.975 --> 00:02:36.425
that I was doing at the same time.

58
00:02:36.925 --> 00:02:38.785
So just like finding little things that work for you,

59
00:02:38.785 --> 00:02:41.345
like even whether it's you work best playing music

60
00:02:41.445 --> 00:02:44.505
or being in silence, um, start studying,

61
00:02:44.615 --> 00:02:46.985
like start experimenting with all of that now

62
00:02:46.985 --> 00:02:49.145
before you have the pressure of like having to study.

63
00:02:50.045 --> 00:02:54.085
Um, and obviously I hope not

64
00:02:54.085 --> 00:02:56.805
of you guys are like stressing yourselves out too much yet,

65
00:02:56.825 --> 00:02:59.365
but make sure you're doing stuff outside of school too.

66
00:02:59.365 --> 00:03:01.725
Year nine is not the year to be like, oh no,

67
00:03:01.725 --> 00:03:03.005
year is the year to Chinese off.

68
00:03:03.205 --> 00:03:05.625
I, um, doing nothing. But yeah.

69
00:03:05.805 --> 00:03:09.625
Um, sleep, look off to yourself physically and socially.

70
00:03:10.445 --> 00:03:12.745
Um, and don't worry too much about results.

71
00:03:12.745 --> 00:03:15.105
Like this is year nine,

72
00:03:15.165 --> 00:03:17.025
you're you're gonna do great if you're here.

73
00:03:17.025 --> 00:03:19.025
You're already taking so, so much initiative

74
00:03:19.285 --> 00:03:21.665
and like that is, I promise enough.

75
00:03:22.415 --> 00:03:26.165
Okay, so the PDF

76
00:03:26.165 --> 00:03:28.245
of these slides is already online.

77
00:03:28.575 --> 00:03:31.405
We're gonna go for an hour. I'm gonna be in the online chat

78
00:03:31.405 --> 00:03:32.445
so you can ask any questions.

79
00:03:33.225 --> 00:03:36.405
Um, and basically we're just gonna be covering biology,

80
00:03:36.635 --> 00:03:39.725
chemistry, physics and earth and space sciences.

81
00:03:40.145 --> 00:03:41.645
So just kind of four content

82
00:03:42.415 --> 00:03:44.645
areas divided into two content blocks.

83
00:03:45.385 --> 00:03:46.925
Um, we'll see how we go to time.

84
00:03:47.245 --> 00:03:50.485
I dunno if I'll be able to get everything done graphically,

85
00:03:50.505 --> 00:03:51.725
but we will, we will see.

86
00:03:52.235 --> 00:03:55.485
Okay, so starting off strong with biology,

87
00:03:55.715 --> 00:03:56.925
this is my favorite subject

88
00:03:57.225 --> 00:04:00.045
and I kind of just wanna give you guys like a kind

89
00:04:00.045 --> 00:04:03.605
of a general idea of what each subject is about

90
00:04:03.605 --> 00:04:08.165
because it's going to come to you guys to choose, um,

91
00:04:08.235 --> 00:04:09.645
what you wanna do in later years

92
00:04:10.155 --> 00:04:11.765
soon if you haven't already done so.

93
00:04:12.465 --> 00:04:17.175
Um, I I I think sciences are really important even if you

94
00:04:17.175 --> 00:04:20.285
don't think you're gonna do one further on.

95
00:04:20.605 --> 00:04:22.365
'cause it helps you develop your critical thinking.

96
00:04:22.705 --> 00:04:25.365
But again, I might be biased as I am doing

97
00:04:26.095 --> 00:04:27.835
um, a STEM degree.

98
00:04:28.545 --> 00:04:32.775
Okay? So we have in our body a bunch

99
00:04:32.775 --> 00:04:35.175
of different systems that interlock like,

100
00:04:35.725 --> 00:04:37.255
like co wheels like we've got here.

101
00:04:37.715 --> 00:04:40.735
The digestive system helps us obtain nutrients and energy.

102
00:04:41.375 --> 00:04:43.555
The EXCO system removes the things

103
00:04:43.555 --> 00:04:46.115
that we either cannot digest or don't need

104
00:04:46.655 --> 00:04:50.435
and the circulatory system transports these nutrients are in

105
00:04:50.435 --> 00:04:52.675
the body and whether

106
00:04:52.675 --> 00:04:55.515
that be the oxygen from the air we breathe in, which is part

107
00:04:55.515 --> 00:04:57.995
of the respiratory system, which is probably a kiso

108
00:04:58.775 --> 00:05:02.355
or whether that be um, proteins or fats

109
00:05:02.815 --> 00:05:05.875
or just, just lots and lots of different things.

110
00:05:05.875 --> 00:05:09.955
They interlock, they interlock very, very, very intricately.

111
00:05:10.885 --> 00:05:12.745
Um, and you don't need to know the details yet,

112
00:05:12.885 --> 00:05:15.025
but these systems are kind

113
00:05:15.025 --> 00:05:16.745
of just your baseline level of knowledge.

114
00:05:17.445 --> 00:05:19.705
So it's made of a group of organs which work together

115
00:05:19.725 --> 00:05:20.985
to fulfill their functions.

116
00:05:21.085 --> 00:05:23.865
So if you think about what some organs might be that are,

117
00:05:24.045 --> 00:05:26.665
um, part of a digestive system, think of stem

118
00:05:27.005 --> 00:05:31.875
or intestines ary system in intestines,

119
00:05:31.875 --> 00:05:35.715
again, kind of um, especially your large intestine,

120
00:05:35.715 --> 00:05:38.355
which is the lower down bit.

121
00:05:39.265 --> 00:05:42.255
Um, and your circulatory systems.

122
00:05:42.355 --> 00:05:44.695
You can think of your heart, your arteries and veins

123
00:05:45.745 --> 00:05:48.605
and obviously there'll be other connecting systems like the

124
00:05:48.885 --> 00:05:51.605
reproductive, respiratory nervous system.

125
00:05:52.215 --> 00:05:53.405
Maybe you can think of some others,

126
00:05:53.515 --> 00:05:54.925
some a bit more niche ones.

127
00:05:55.995 --> 00:06:00.085
Um, here are some endocrine system would've been one

128
00:06:00.085 --> 00:06:01.445
that you could think of that I didn't mention.

129
00:06:02.385 --> 00:06:07.295
So that's um, that seems that are a bit more long term.

130
00:06:07.435 --> 00:06:09.855
So circulatory system, you think of your blood initially

131
00:06:10.235 --> 00:06:12.455
and it's running around your body like reasonably fast.

132
00:06:13.075 --> 00:06:15.725
Um, and

133
00:06:18.515 --> 00:06:21.835
I don't want you to focus too much on the specific

134
00:06:21.835 --> 00:06:26.615
components, but the endocrine system does neutralize

135
00:06:27.995 --> 00:06:30.235
transport via, um, arteries and veins.

136
00:06:30.955 --> 00:06:33.535
Um, basically the nervous system sends

137
00:06:33.535 --> 00:06:34.735
bunches of electric shocks.

138
00:06:34.955 --> 00:06:38.895
So that's um, those quick little me messages.

139
00:06:39.725 --> 00:06:41.425
Um, so it receives processes

140
00:06:41.425 --> 00:06:43.185
and sense of information that includes your brain.

141
00:06:43.995 --> 00:06:46.815
Um, whereas the endocrine system kind of lets out hormones

142
00:06:46.915 --> 00:06:48.695
and other molecules into your blood

143
00:06:49.235 --> 00:06:50.975
and lets move around a bit more slowly

144
00:06:50.995 --> 00:06:52.415
and create longer lasting effects.

145
00:06:52.915 --> 00:06:55.615
For example, I don't know, um, my arm,

146
00:06:55.875 --> 00:06:57.175
my nervous system is telling me

147
00:06:57.175 --> 00:06:58.295
that I wanna move my arm like that.

148
00:06:58.715 --> 00:07:01.495
If I had like a hormone in my endocrine system doing that,

149
00:07:01.915 --> 00:07:04.455
I'd have to be here, wait for the hormone to get all the way

150
00:07:04.455 --> 00:07:05.815
to my brain, start going like that

151
00:07:07.135 --> 00:07:09.835
and it would just keep going until the hormone levels

152
00:07:09.865 --> 00:07:11.155
decreased enough that it stopped.

153
00:07:11.805 --> 00:07:15.365
Okay? And the respiratory system is obviously our lungs

154
00:07:15.815 --> 00:07:19.005
helps us to exchange um, different gases

155
00:07:19.005 --> 00:07:21.125
with our environments or carbon dioxide and oxygen.

156
00:07:22.565 --> 00:07:26.085
Okay. Okay.

157
00:07:26.745 --> 00:07:30.205
So just focusing a little bit more deeply in on

158
00:07:30.465 --> 00:07:31.525
the nervous system.

159
00:07:32.265 --> 00:07:34.235
It's the brain and the spinal cords

160
00:07:34.235 --> 00:07:36.355
and their decision makers in the nervous system.

161
00:07:36.985 --> 00:07:40.315
They're also also other little divisions responsible

162
00:07:40.315 --> 00:07:42.195
for obtaining or sending out messages.

163
00:07:42.945 --> 00:07:45.285
Um, and you're gonna learn about this a little bit later,

164
00:07:45.285 --> 00:07:47.165
especially if you choose to do cycle bio.

165
00:07:48.035 --> 00:07:52.655
Um, you're thinking your um, the neurons

166
00:07:53.245 --> 00:07:54.295
that carry motor

167
00:07:54.435 --> 00:07:57.375
and sensory information, specifically mo be movement,

168
00:07:57.375 --> 00:07:59.735
sensory, be I sorry, okay.

169
00:08:01.185 --> 00:08:04.005
All of these parts of your nervous system rely on neurons.

170
00:08:04.005 --> 00:08:05.245
Neurons are a type of cell

171
00:08:06.075 --> 00:08:08.695
and the communication between them is extremely fast

172
00:08:08.755 --> 00:08:10.375
and useless to neurotransmitters.

173
00:08:10.435 --> 00:08:15.215
So I said that I had like, we had electricity running

174
00:08:15.255 --> 00:08:16.975
around our nervous system and that's how that works.

175
00:08:18.225 --> 00:08:20.995
It's, but we have little molecules in there as well

176
00:08:20.995 --> 00:08:24.235
that causes these neurons to do what we call depolarize

177
00:08:24.255 --> 00:08:25.435
and create an electric signal.

178
00:08:26.445 --> 00:08:29.955
So neurons, um, just

179
00:08:31.165 --> 00:08:35.125
basically without, without going too deeply into it,

180
00:08:35.445 --> 00:08:40.295
'cause this is a head start lecture, um, they

181
00:08:41.725 --> 00:08:45.475
experience a change, they send out their neurotransmitters

182
00:08:45.495 --> 00:08:49.395
and those neurotransmitters cause a change in

183
00:08:49.395 --> 00:08:52.195
that next cell in, in the form of electric signal.

184
00:08:53.645 --> 00:08:54.905
And these neurotransmitters,

185
00:08:54.910 --> 00:08:56.630
this candles are access hormone sometimes

186
00:08:57.275 --> 00:08:58.525
it's a very complex system

187
00:08:58.625 --> 00:09:00.805
and I don't really to stress too much if not something yeah,

188
00:09:00.985 --> 00:09:03.845
pretty much ever gonna be examined on um, up until

189
00:09:04.395 --> 00:09:05.565
your final two years.

190
00:09:05.825 --> 00:09:09.745
Really the endocrine system

191
00:09:10.445 --> 00:09:11.755
are reli hormones

192
00:09:11.775 --> 00:09:14.475
and they can be released from glands around the body

193
00:09:14.895 --> 00:09:16.315
or even from neurons.

194
00:09:16.495 --> 00:09:19.555
So some systems rely on some nervous signals,

195
00:09:19.555 --> 00:09:20.955
so electrical signals to be sent

196
00:09:21.015 --> 00:09:24.875
and then cause to release longer hormones,

197
00:09:25.555 --> 00:09:27.645
they can either travel to other cells

198
00:09:27.745 --> 00:09:29.445
or travel far through the body using

199
00:09:29.545 --> 00:09:30.605
the circulatory systems.

200
00:09:30.665 --> 00:09:34.655
So using the blood, they can also potentially,

201
00:09:35.235 --> 00:09:37.295
and this is just like a little bit of extra knowledge,

202
00:09:37.695 --> 00:09:40.575
stimulate themselves, change that the hormone comes out

203
00:09:40.575 --> 00:09:41.695
of the cell and then back around

204
00:09:41.795 --> 00:09:44.495
and like cause the cell to do a new thing.

205
00:09:46.245 --> 00:09:49.225
So the message is slower and acts for longer.

206
00:09:49.225 --> 00:09:52.265
They also tend to be kind of weaker responses.

207
00:09:52.285 --> 00:09:55.785
So not as much happens in that quick little area of the body

208
00:09:55.885 --> 00:09:58.025
as would happen as if it got an electric

209
00:09:58.025 --> 00:09:59.105
shock like from urine.

210
00:09:59.895 --> 00:10:04.875
Okay? So these systems in the body all connect

211
00:10:04.895 --> 00:10:07.355
in weird and wonderful ways to create processes.

212
00:10:08.055 --> 00:10:11.955
So if we think about eating a lolly, so like a gummy bear

213
00:10:11.975 --> 00:10:13.155
or something, um,

214
00:10:14.095 --> 00:10:16.795
we don't just digest it like other things have to happen

215
00:10:17.455 --> 00:10:19.515
to make sure that our body systems are

216
00:10:19.515 --> 00:10:20.555
all working in tandem.

217
00:10:21.495 --> 00:10:25.505
So the digestive system obtains the glucose,

218
00:10:25.805 --> 00:10:28.585
the glucose levels of monitored uterine receptor

219
00:10:29.225 --> 00:10:30.425
receptors in the nervous system.

220
00:10:31.475 --> 00:10:34.695
And then if we have high levels of sugar, um,

221
00:10:34.835 --> 00:10:37.455
our endocrine system releases insulin.

222
00:10:38.095 --> 00:10:40.155
If any of you have diabetes or have friends

223
00:10:40.155 --> 00:10:42.595
or family with diabetes, you'll understand this.

224
00:10:43.565 --> 00:10:46.375
Um, and insulin is released

225
00:10:46.515 --> 00:10:51.335
and causes cells in the body to uptake or glucose

226
00:10:51.475 --> 00:10:54.825
and we've had four systems already involved there.

227
00:10:54.825 --> 00:10:58.545
And then when we look out to the, I guess broad level

228
00:10:58.545 --> 00:11:01.225
of the gummy bear in general, which with it's all of its uh,

229
00:11:01.855 --> 00:11:03.505
like it's gelatin

230
00:11:03.605 --> 00:11:06.025
and other stuff, you're gonna see a lot

231
00:11:06.025 --> 00:11:08.025
of other processes um, interacting here.

232
00:11:08.545 --> 00:11:12.985
Probably like the theary system you're gonna be seeing, um,

233
00:11:15.635 --> 00:11:19.965
yeah, excretory potentially depending if you have an

234
00:11:20.045 --> 00:11:21.765
allergic reaction to something, you might have your

235
00:11:21.765 --> 00:11:24.245
respiratory system, um, have a go in there,

236
00:11:24.245 --> 00:11:25.365
which is not something you wanna see.

237
00:11:25.945 --> 00:11:28.725
Um, but definitely things like your kidneys

238
00:11:28.725 --> 00:11:30.805
and liver, which are part of your exploring system

239
00:11:31.585 --> 00:11:33.805
and they're gonna help break down some of those molecules

240
00:11:34.435 --> 00:11:36.685
into waste products so we can get rid of them.

241
00:11:39.785 --> 00:11:41.965
Okay. Immune system.

242
00:11:42.755 --> 00:11:44.495
Um, this is one

243
00:11:44.495 --> 00:11:45.575
that you guys would've learned

244
00:11:45.575 --> 00:11:46.695
about quite a bit during covid.

245
00:11:46.915 --> 00:11:49.175
I'm just trying to think of what e level you guys would've

246
00:11:49.175 --> 00:11:50.495
been in during covid.

247
00:11:55.015 --> 00:11:56.305
Late primary school. Early high school.

248
00:11:56.305 --> 00:12:00.115
So that would've been, yeah, I guess,

249
00:12:00.195 --> 00:12:01.915
I guess you guys would've been kind of learning a bit

250
00:12:01.915 --> 00:12:03.155
of the science behind this sort of stuff.

251
00:12:03.325 --> 00:12:05.675
Maybe not really in a detailed way,

252
00:12:06.015 --> 00:12:08.795
but um, you would've lived the experience

253
00:12:08.795 --> 00:12:10.235
so you would've understood that part at least.

254
00:12:10.885 --> 00:12:14.385
So you probably get that with a disease like Covid.

255
00:12:14.965 --> 00:12:17.665
Um, well, which is a virus,

256
00:12:17.965 --> 00:12:19.825
it comes into our body presents a threat

257
00:12:19.825 --> 00:12:22.545
and our body has to do what it can to get rid of it

258
00:12:23.365 --> 00:12:26.705
and the immune system is the part of the body

259
00:12:26.705 --> 00:12:28.105
that is gonna help us get rid of it.

260
00:12:28.245 --> 00:12:30.955
And it's basically

261
00:12:32.535 --> 00:12:35.205
finds something new in the body, assesses it,

262
00:12:35.205 --> 00:12:37.125
picks up little bits of information from it

263
00:12:37.225 --> 00:12:38.845
and figures out whether it's a threat or not.

264
00:12:39.565 --> 00:12:42.345
And if it's a threat, um, we go

265
00:12:42.345 --> 00:12:44.945
to some higher level processes which can end up

266
00:12:45.515 --> 00:12:47.015
either killing it off

267
00:12:47.115 --> 00:12:51.535
or creating, um, a multi-level leveled immune response.

268
00:12:51.535 --> 00:12:55.655
Which means that if the, um, pathogen or virus

269
00:12:55.755 --> 00:12:59.775
or bacteria comes back another time, we remember it

270
00:12:59.875 --> 00:13:04.545
and can get rid, okay, the first line of defense

271
00:13:05.165 --> 00:13:08.305
is meant to stop things coming in in the first place.

272
00:13:09.305 --> 00:13:12.705
So when we were wearing masks for covid

273
00:13:12.935 --> 00:13:14.345
that was stopping the harmful

274
00:13:14.915 --> 00:13:16.425
virus from getting into our body,

275
00:13:17.185 --> 00:13:19.765
our skin is part of the first line of defense.

276
00:13:19.825 --> 00:13:23.525
The mucus in our nose is also tracking things up there

277
00:13:23.525 --> 00:13:24.805
and making sure they can't get into

278
00:13:24.805 --> 00:13:25.925
the deeper layers of our body.

279
00:13:26.545 --> 00:13:30.575
But once a pathogen has gotten in, it has to try

280
00:13:30.575 --> 00:13:33.255
and breach the second line of defense, which is a generic,

281
00:13:33.645 --> 00:13:36.215
very, very automatic immune response.

282
00:13:36.215 --> 00:13:39.415
So basically body sees something new and goes, ah, go away.

283
00:13:39.755 --> 00:13:42.815
And we have these cells which eat the pathogens cells,

284
00:13:42.815 --> 00:13:44.295
which poison the pathogens.

285
00:13:44.955 --> 00:13:48.455
We have a release of all of these, um, all

286
00:13:49.025 --> 00:13:52.145
of these little things called antibodies, uh,

287
00:13:52.145 --> 00:13:54.265
you've probably heard of them, um, which come around

288
00:13:54.265 --> 00:13:56.505
and go and try and get rid of it.

289
00:13:57.235 --> 00:14:01.215
Um, and the third line of defense is when we have some

290
00:14:01.215 --> 00:14:03.855
of our second line of defense go off to basically the cops

291
00:14:03.915 --> 00:14:07.695
and say, boy, these guys are on like home

292
00:14:07.695 --> 00:14:08.815
to, we don't want them there.

293
00:14:09.555 --> 00:14:12.295
And then the coppers, which are the third line

294
00:14:12.295 --> 00:14:13.295
of chains kind of come up

295
00:14:13.295 --> 00:14:16.145
and go, I'll remember you, if you come back, you,

296
00:14:16.205 --> 00:14:17.225
you better get out of here

297
00:14:17.565 --> 00:14:18.825
and if you come back I'll remember you

298
00:14:18.825 --> 00:14:20.025
and I'll get you quicker next time.

299
00:14:21.895 --> 00:14:25.925
Okay, so moving on a little bit from the immune system

300
00:14:26.025 --> 00:14:27.245
and now into food chains.

301
00:14:27.865 --> 00:14:31.735
So we kind of, it's a big jump, sorry

302
00:14:31.735 --> 00:14:33.175
for the little segue there.

303
00:14:33.635 --> 00:14:38.255
Um, but trophic interactions.

304
00:14:38.315 --> 00:14:42.375
So interactions between different groups of organisms, uh,

305
00:14:42.395 --> 00:14:44.175
we often think about them in food chains

306
00:14:44.175 --> 00:14:46.655
because it makes it a bit easier for us

307
00:14:46.655 --> 00:14:48.655
to see the connections between the environment

308
00:14:48.655 --> 00:14:51.765
and how each all needs some kind of its purpose.

309
00:14:52.705 --> 00:14:55.125
So producer is at the base of the food chain.

310
00:14:55.595 --> 00:14:58.725
They're able to produce energy from basically just their

311
00:14:58.725 --> 00:15:02.605
environment without um, having to consume other organisms.

312
00:15:03.925 --> 00:15:06.305
So photosynthetic bacteria.

313
00:15:06.725 --> 00:15:10.685
So they're basically bacteria that can do what plants do

314
00:15:10.825 --> 00:15:13.405
and photosynthesize our producers

315
00:15:14.265 --> 00:15:17.085
and then something will eat the plant

316
00:15:17.145 --> 00:15:18.965
and then something will eat the animal, donate the plant.

317
00:15:18.985 --> 00:15:20.485
So slowly and slowly, um,

318
00:15:20.505 --> 00:15:22.365
energy is filtering up that food chain.

319
00:15:23.525 --> 00:15:26.065
And once it gets a bit more complex

320
00:15:26.085 --> 00:15:29.145
and we start considering whole, um,

321
00:15:30.895 --> 00:15:34.855
I guess whole groups of organisms in one big environment,

322
00:15:35.475 --> 00:15:36.935
we kind of make this into a web.

323
00:15:37.115 --> 00:15:38.975
So maybe there are two different animals

324
00:15:39.115 --> 00:15:40.575
who both eat this one plant

325
00:15:41.355 --> 00:15:44.615
and then this bird eats both of those animals.

326
00:15:44.715 --> 00:15:49.305
And then um, there's a different bird

327
00:15:49.485 --> 00:15:50.625
who eats these animals

328
00:15:50.725 --> 00:15:53.745
but also eats the little birds like it slowly becomes

329
00:15:53.805 --> 00:15:57.095
and I hope you can see a web where there's just

330
00:15:57.115 --> 00:15:58.695
so much going on all at once

331
00:15:59.755 --> 00:16:02.215
and it's a very nice visual way to represent it all.

332
00:16:03.265 --> 00:16:05.445
So these are our troph levels.

333
00:16:06.355 --> 00:16:11.345
They basically telling us how we can separate out, um,

334
00:16:11.575 --> 00:16:15.065
different levels of our food chain.

335
00:16:15.525 --> 00:16:19.245
I'm just gonna draw a little bit of this.

336
00:16:19.545 --> 00:16:21.845
So we might have a producer which is plant

337
00:16:24.145 --> 00:16:27.645
and sorry

338
00:16:27.745 --> 00:16:30.125
for the really ridiculously bad bacteria.

339
00:16:31.235 --> 00:16:34.455
Um, but then we're gonna get like a snail who comes along

340
00:16:34.475 --> 00:16:36.055
and eats it and it's like yum.

341
00:16:39.045 --> 00:16:41.465
It eats that one. And that's a primary consumer.

342
00:16:41.685 --> 00:16:44.585
So it eats the producer, then the secondary consumer

343
00:16:44.645 --> 00:16:47.525
that's making a bird comes

344
00:16:47.625 --> 00:16:50.545
in and it's like yum.

345
00:16:50.805 --> 00:16:52.065
That's a secondary consumer

346
00:16:52.065 --> 00:16:54.225
because it's eating the thing that ate the plant.

347
00:16:54.845 --> 00:16:56.745
And things that are up further and further

348
00:16:56.765 --> 00:16:58.825
and further are called tertiary consumers.

349
00:16:59.165 --> 00:17:01.505
You can call it like a quaternary um,

350
00:17:01.825 --> 00:17:03.505
consumer if it's that far up.

351
00:17:03.505 --> 00:17:05.545
But really tertiary is really the only level you need.

352
00:17:05.815 --> 00:17:09.235
Basically it's a carnival which eats up,

353
00:17:09.365 --> 00:17:11.435
which eats other carnivals.

354
00:17:12.675 --> 00:17:17.515
Um, whereas the secondary consumer is a carnival

355
00:17:17.515 --> 00:17:18.595
that eats herbivores.

356
00:17:19.305 --> 00:17:20.795
This one down here is a herbivore.

357
00:17:21.145 --> 00:17:22.315
It's not really that simple.

358
00:17:22.485 --> 00:17:24.555
There are obviously omnivores, so things that eat both.

359
00:17:24.555 --> 00:17:27.515
So maybe this bird also eats this plant.

360
00:17:28.525 --> 00:17:30.865
Um, and therefore it would be both a primary consumer

361
00:17:31.245 --> 00:17:34.685
and a secondary consumer once we get up here.

362
00:17:35.425 --> 00:17:39.445
Big animal who likes eating bird, um, let's just say tiger.

363
00:17:39.915 --> 00:17:41.165
That does not look like tiger,

364
00:17:41.265 --> 00:17:45.245
but uh, big teeth, um, eats this bird.

365
00:17:45.245 --> 00:17:48.485
Once tiger dies, we might get some bacteria might,

366
00:17:48.485 --> 00:17:49.725
we might get some um,

367
00:17:51.105 --> 00:17:53.895
fungi which slowly decompose this

368
00:17:53.955 --> 00:17:57.575
and turn it back into soil, which feeds the producers.

369
00:17:58.115 --> 00:17:59.455
So really it's one big web.

370
00:17:59.715 --> 00:18:02.415
Um, we don't often see decomposers on the food web,

371
00:18:02.435 --> 00:18:03.855
but just know that they're there doing their job

372
00:18:03.855 --> 00:18:06.215
and slowly bringing that energy back into the earth.

373
00:18:07.405 --> 00:18:12.055
Okay, so there are also interactions

374
00:18:13.125 --> 00:18:17.305
despite us having these little slower, um, interactions

375
00:18:17.305 --> 00:18:19.705
with a HB and BHC

376
00:18:19.765 --> 00:18:24.225
and CHB, um, not CHD, sorry.

377
00:18:24.925 --> 00:18:27.995
Um, apart from having those, we can also have

378
00:18:28.795 --> 00:18:32.555
I guess more long-term connections that feed into these um,

379
00:18:32.785 --> 00:18:33.915
food webs and chains.

380
00:18:34.695 --> 00:18:38.795
And there when two different organisms have a relationship

381
00:18:39.335 --> 00:18:42.425
and not always a good relationship in which they

382
00:18:42.425 --> 00:18:43.585
can help each other's survival.

383
00:18:43.645 --> 00:18:48.025
And these obviously impact how well the food web works,

384
00:18:48.025 --> 00:18:49.545
whether everyone's getting their share.

385
00:18:50.945 --> 00:18:54.005
So mutualism is when both organisms benefit.

386
00:18:54.825 --> 00:18:57.345
Commensalism is when one benefits

387
00:18:57.405 --> 00:18:59.105
and there's a minimal impact on the other.

388
00:18:59.885 --> 00:19:02.345
And Paris is when one organism benefits

389
00:19:02.365 --> 00:19:03.905
and the other is adversely affected.

390
00:19:04.405 --> 00:19:08.145
So if I took a drink of my water right now

391
00:19:08.245 --> 00:19:11.215
and it happens to be an intestinal worm in there, um,

392
00:19:11.245 --> 00:19:12.295
that would be a parasite

393
00:19:13.025 --> 00:19:16.985
and mutualism mutualism, uh, think of,

394
00:19:18.715 --> 00:19:20.925
have you guys ever heard about like those little fishes

395
00:19:21.115 --> 00:19:23.485
that like eat off the sharks?

396
00:19:23.605 --> 00:19:26.365
I can help keep them like clean and not itchy.

397
00:19:27.265 --> 00:19:29.645
Uh, I think that's like I'm describing that right?

398
00:19:29.645 --> 00:19:31.155
Maybe I'm not. Um,

399
00:19:31.215 --> 00:19:33.955
but that would be mutualism and commensalism.

400
00:19:34.035 --> 00:19:38.155
I can't really think about any, any real,

401
00:19:39.395 --> 00:19:40.405
real life examples,

402
00:19:40.425 --> 00:19:44.765
but it's basically just imagine if those like little fishies

403
00:19:44.765 --> 00:19:48.795
following the shark but like eating, like cleaning it,

404
00:19:49.415 --> 00:19:50.715
but like the shark had no benefit.

405
00:19:51.065 --> 00:19:53.035
That would be commensalism. Okay.

406
00:19:54.645 --> 00:19:56.585
We also have hosts and pathogens.

407
00:19:56.645 --> 00:19:58.025
So it's a disease causing agent.

408
00:19:58.045 --> 00:20:00.215
For example, I get a bacteria, um,

409
00:20:00.555 --> 00:20:03.585
the biotic interaction cooperation, um,

410
00:20:04.045 --> 00:20:06.465
and a subgroup of cooperation is altruism.

411
00:20:07.345 --> 00:20:10.935
We actually see altruism a fair lot in nature.

412
00:20:11.895 --> 00:20:16.035
Um, and it pretty much always has a biological purpose aside

413
00:20:16.035 --> 00:20:18.195
from when humans are just nice.

414
00:20:19.015 --> 00:20:20.995
Um, a lot of the time it's when an older

415
00:20:21.745 --> 00:20:24.435
oralism will sacrifice itself for a younger one.

416
00:20:24.855 --> 00:20:26.035
You often see that with moms

417
00:20:26.035 --> 00:20:28.235
and babies in the animal kingdom, not all sweeties.

418
00:20:29.045 --> 00:20:32.405
Um, sometimes like,

419
00:20:33.365 --> 00:20:35.825
oh you guys are probably like seen on a David Den

420
00:20:36.305 --> 00:20:39.625
documentary or something when like a male bee mate

421
00:20:39.625 --> 00:20:41.505
with the queen bee and end up like dying.

422
00:20:42.245 --> 00:20:44.135
Um, that's kind of altruistic.

423
00:20:44.215 --> 00:20:46.295
I don't know if the big knows that it's altruistic though.

424
00:20:46.755 --> 00:20:48.645
Um, and there's competition as well,

425
00:20:48.695 --> 00:20:50.645
which is not a positive interaction.

426
00:20:51.495 --> 00:20:54.745
Well it's a nature, well nature needs to happen,

427
00:20:54.805 --> 00:20:57.305
but it's not necessarily like altruism at all.

428
00:20:57.925 --> 00:21:02.415
Okay, a bit of a segue again into biotic

429
00:21:02.415 --> 00:21:03.975
and abiotic organisms.

430
00:21:04.275 --> 00:21:05.615
Biotic organisms, a living

431
00:21:06.115 --> 00:21:08.895
and include animals, plants, fun garden bacteria

432
00:21:09.075 --> 00:21:12.295
and abiotic organism, sorry, abiotic things.

433
00:21:13.015 --> 00:21:16.375
A non-legal living, for example, temperature, rainfall.

434
00:21:17.085 --> 00:21:20.355
Andy, there is a little bit of a space

435
00:21:20.355 --> 00:21:21.795
between here where we're not really sure.

436
00:21:22.595 --> 00:21:26.415
I don't, I would classify a virus

437
00:21:26.875 --> 00:21:30.495
as antibiotic, whereas many people

438
00:21:31.435 --> 00:21:34.655
in I guess older science would classify as an organism.

439
00:21:35.785 --> 00:21:37.965
The reason that most people now don't classify

440
00:21:38.025 --> 00:21:39.245
as an organism is

441
00:21:39.245 --> 00:21:43.985
because it is, it requires another organism

442
00:21:43.985 --> 00:21:47.225
to reach off to like reproduce,

443
00:21:47.405 --> 00:21:50.545
but viruses only reproduce within other cells.

444
00:21:50.565 --> 00:21:51.905
So using other cells gene.

445
00:21:52.855 --> 00:21:55.475
So it's kind of just like a parasite which isn't living.

446
00:21:55.705 --> 00:21:57.275
It's a very, very interestingness

447
00:21:57.295 --> 00:21:58.955
and you guys don't need to worry about it quite yet.

448
00:21:59.775 --> 00:22:03.805
Um, okay, going back to interactions,

449
00:22:03.805 --> 00:22:08.165
thinking about biotic, sorry, bio and things.

450
00:22:09.175 --> 00:22:11.275
Um, and how the nature interacts with itself

451
00:22:11.275 --> 00:22:15.485
to create the Es, uh, is a dormant volcano

452
00:22:16.765 --> 00:22:18.825
and oral history.

453
00:22:18.925 --> 00:22:22.895
So I believe it is, please do correct me if I'm wrong,

454
00:22:22.895 --> 00:22:25.015
but I believe it's aboriginal Australian history

455
00:22:25.535 --> 00:22:27.135
describes the eruption of this volcano

456
00:22:27.875 --> 00:22:31.015
and the resulting geography was used to build upon

457
00:22:31.115 --> 00:22:34.295
and manipulate, um, the country

458
00:22:34.795 --> 00:22:36.855
to create an extensive eel trap system.

459
00:22:37.515 --> 00:22:40.215
So this example of aquaculture demonstrates

460
00:22:40.355 --> 00:22:43.255
interrelationships between humans and natural environments.

461
00:22:43.255 --> 00:22:46.625
So that eruption has allowed us to create, um,

462
00:22:47.295 --> 00:22:48.985
allowed aboriginal Australians sorry,

463
00:22:48.985 --> 00:22:52.185
to create a relationship between land and themselves

464
00:22:52.185 --> 00:22:55.905
and the s um, land management, um,

465
00:22:56.005 --> 00:22:57.265
and taking care of country.

466
00:22:58.625 --> 00:23:03.365
Um, and you can see there's like complex, extremely complex,

467
00:23:03.665 --> 00:23:04.885
um, biological

468
00:23:05.025 --> 00:23:09.445
and abiotic kind of connection where the land is taken care

469
00:23:09.445 --> 00:23:11.045
of, the eels are not,

470
00:23:11.465 --> 00:23:15.445
and um, aboriginal peoples on country are able to eat.

471
00:23:16.605 --> 00:23:21.045
Okay. And now this helps us really

472
00:23:22.155 --> 00:23:25.885
move quite, quite nicely into chemistry.

473
00:23:26.755 --> 00:23:31.165
Um, this specific landscape has been actively managed

474
00:23:32.025 --> 00:23:34.085
and repaired, um, allowing

475
00:23:34.265 --> 00:23:35.885
for cultural practices to continue.

476
00:23:37.005 --> 00:23:39.385
Um, but the chemistry aspect of this

477
00:23:39.965 --> 00:23:41.485
is actually really interesting.

478
00:23:41.945 --> 00:23:46.005
Um, we are able to date when this erupted

479
00:23:46.005 --> 00:23:47.925
and when these traditions started using

480
00:23:47.975 --> 00:23:49.485
radio isotope dating.

481
00:23:50.395 --> 00:23:53.435
So this technique looks at how um,

482
00:23:54.365 --> 00:23:57.235
atoms basically change over time

483
00:23:57.935 --> 00:23:59.515
and it shows that a piece of charcoal

484
00:23:59.515 --> 00:24:01.675
for traps are more than 6,000 years old.

485
00:24:02.635 --> 00:24:05.135
So Tower Hill, about 40 kilometers south,

486
00:24:05.195 --> 00:24:06.335
was also an active volcano

487
00:24:06.955 --> 00:24:10.775
and just like acted about 30,000 years

488
00:24:10.775 --> 00:24:12.255
ago, probably closer to 40.

489
00:24:13.145 --> 00:24:16.125
Um, and an ax was discovered buried under the volcanic

490
00:24:16.125 --> 00:24:18.845
settlements from Tower Hill, which means that axes were

491
00:24:19.405 --> 00:24:23.525
actively being used in Australia 30,000, 40,000 years ago,

492
00:24:23.775 --> 00:24:25.325
which the evidence does point towards.

493
00:24:26.365 --> 00:24:30.375
Okay, so radio isotope dating is based on the

494
00:24:30.375 --> 00:24:31.615
concept of atoms.

495
00:24:32.195 --> 00:24:34.695
So you might or might not know that atoms are made up

496
00:24:34.695 --> 00:24:36.855
of electrons and protons and neutrons

497
00:24:36.855 --> 00:24:38.015
and these make up all matter.

498
00:24:39.075 --> 00:24:42.455
Um, and depending on how many protons there are

499
00:24:42.635 --> 00:24:44.135
and how the neutrons are arranged,

500
00:24:44.235 --> 00:24:45.575
now the electrons are arranged,

501
00:24:46.315 --> 00:24:49.095
we classify them into elements and they have charges

502
00:24:49.355 --> 00:24:50.415
and they have weights.

503
00:24:51.425 --> 00:24:54.325
Um, and all these different components means that each

504
00:24:55.085 --> 00:24:57.845
separate configuration of an atom is slightly different.

505
00:24:59.025 --> 00:25:02.315
Most of the time if you look at a carbon atom, it's going

506
00:25:02.315 --> 00:25:05.395
to have a certain number of protons, a certain number of,

507
00:25:05.395 --> 00:25:07.395
well it's always gonna have a certain number of protons.

508
00:25:08.025 --> 00:25:10.995
It's most often gonna have a certain number of neutrons

509
00:25:11.335 --> 00:25:13.395
and most often it have a certain number of electrons

510
00:25:13.395 --> 00:25:16.475
unless it's an ion, which is when it loses an electron.

511
00:25:16.935 --> 00:25:20.545
So hydrogen helium with the broin born carbon.

512
00:25:20.725 --> 00:25:23.705
So carbon is a thick element in periodic table,

513
00:25:24.315 --> 00:25:26.585
which is basically just a table same where

514
00:25:26.845 --> 00:25:31.275
or um, how heavy, um, all of our atoms are.

515
00:25:31.665 --> 00:25:33.795
It's a thick one, which means that there are six protons

516
00:25:33.795 --> 00:25:36.515
and usually there are also six neutrons and six electrons.

517
00:25:37.895 --> 00:25:42.005
However, I might talk about, I might,

518
00:25:42.245 --> 00:25:43.365
I might keep going with that later.

519
00:25:43.535 --> 00:25:44.885
Gimme hold that thought

520
00:25:44.985 --> 00:25:46.805
and just talk a bit more about protons.

521
00:25:47.715 --> 00:25:51.405
Protons are the same size as neutrons

522
00:25:51.745 --> 00:25:54.405
but much, much, much bigger than electrons.

523
00:25:55.065 --> 00:25:57.285
So a neutral atom has the same number

524
00:25:57.285 --> 00:25:58.685
of protons in electrons

525
00:25:59.705 --> 00:26:03.725
and it weighs the amount it weighs the same

526
00:26:03.825 --> 00:26:05.605
as its neutrons plus its protons.

527
00:26:05.905 --> 00:26:07.085
So just go through again

528
00:26:07.885 --> 00:26:09.985
and I might actually write it down

529
00:26:09.985 --> 00:26:11.345
to make it a bit easier for you guys.

530
00:26:11.885 --> 00:26:15.065
So X amount of protons, sorry,

531
00:26:18.965 --> 00:26:20.335
that determines what element?

532
00:26:20.525 --> 00:26:25.415
It's x protons plus Y neutrons

533
00:26:25.555 --> 00:26:30.185
is the weight and the balance between

534
00:26:37.645 --> 00:26:38.605
electrons and protons.

535
00:26:40.045 --> 00:26:41.925
I dunno how you guys are supposed to read. I'm so sorry.

536
00:26:49.765 --> 00:26:53.745
Ah. Oh and it's covered by my face so fantastic.

537
00:26:53.775 --> 00:26:55.225
Okay, I'll just describe it in verbally.

538
00:26:55.725 --> 00:26:57.585
Um, the balance between the electrons

539
00:26:57.585 --> 00:27:00.865
and the protons is basically just the charge, okay?

540
00:27:01.885 --> 00:27:06.725
So for a small element to be stable there need to be about

541
00:27:06.745 --> 00:27:08.685
as many neutrons as brons.

542
00:27:08.865 --> 00:27:12.645
So generally, um, X and Y in here are the same value

543
00:27:13.475 --> 00:27:15.775
and if it's too far off, the atom is unstable

544
00:27:15.795 --> 00:27:17.815
and releases radiation to become more stable.

545
00:27:17.875 --> 00:27:19.415
So basically it'll lose neutrons

546
00:27:19.415 --> 00:27:20.815
or lose protons until it comes stable.

547
00:27:21.405 --> 00:27:25.855
Okay? So an atom is usually

548
00:27:26.465 --> 00:27:30.015
going to emit three well is always gonna emit three

549
00:27:30.015 --> 00:27:32.055
different types of radiation to become more stable.

550
00:27:32.195 --> 00:27:33.375
The first is alpha

551
00:27:33.745 --> 00:27:36.055
where it injects two neutrons and two protons.

552
00:27:36.595 --> 00:27:38.535
Um, the second is beta

553
00:27:38.535 --> 00:27:41.975
where it converts a neutron into a proton which

554
00:27:42.015 --> 00:27:43.215
releases an electron.

555
00:27:44.475 --> 00:27:47.935
Please do not stress about that. It's hard.

556
00:27:48.325 --> 00:27:52.255
It's about little things inside the neutrons

557
00:27:52.255 --> 00:27:55.495
and the protons which have very specific

558
00:27:56.525 --> 00:27:58.305
energy and direction.

559
00:27:59.055 --> 00:28:02.865
Okay? And gamma radiation is when

560
00:28:03.525 --> 00:28:06.145
energy is released in a form of light or photons.

561
00:28:06.645 --> 00:28:08.145
And again, I don't want you to focus on

562
00:28:08.145 --> 00:28:09.185
where they come from too much,

563
00:28:09.765 --> 00:28:13.695
but basically all of these things being means

564
00:28:13.765 --> 00:28:15.935
that the will eventually become more stable.

565
00:28:16.035 --> 00:28:20.255
So if we have like a carbon atom which has like 600

566
00:28:20.335 --> 00:28:21.615
neutrons, never gonna happen.

567
00:28:21.645 --> 00:28:23.015
Well just, just pretend just

568
00:28:23.015 --> 00:28:25.805
for the sake pretending it's gonna emit.

569
00:28:26.065 --> 00:28:29.825
Um, maybe some beta radiation,

570
00:28:29.955 --> 00:28:31.785
maybe some alpha radiation until

571
00:28:32.295 --> 00:28:34.945
stuff's like a little bit more normal and easy.

572
00:28:35.285 --> 00:28:38.745
To be honest, if I had a carbon add in with 600 neutrons,

573
00:28:38.745 --> 00:28:40.705
it would probably just explode and just throw the world.

574
00:28:40.965 --> 00:28:42.385
But the place still stands.

575
00:28:42.385 --> 00:28:44.145
Basically we're just trying to get things as even

576
00:28:44.285 --> 00:28:45.665
and as nice as possible.

577
00:28:46.675 --> 00:28:49.305
Okay? Most carbon atoms are carbon 12.

578
00:28:49.305 --> 00:28:51.585
So I told you that there was six protons before which,

579
00:28:51.685 --> 00:28:54.025
and usually there's also six neutrons, which means

580
00:28:54.025 --> 00:28:55.745
that the weight of the thing's gonna be 12.

581
00:28:56.335 --> 00:28:57.355
Some carbon

582
00:28:57.505 --> 00:29:02.355
however is carbon 13, which is six protons and 14

583
00:29:02.895 --> 00:29:06.555
and and eight sorry, which means that it has a weight of 14.

584
00:29:07.585 --> 00:29:08.715
It's quite unstable

585
00:29:08.855 --> 00:29:12.475
and undergo undergoes beta decay to form nitrogen 14

586
00:29:12.935 --> 00:29:17.495
so it loses, sorry, one of the neutrons turns into a proton,

587
00:29:17.495 --> 00:29:20.495
which means that we have seven protons nitrogen

588
00:29:21.275 --> 00:29:22.935
and it has the same number of neutrons

589
00:29:22.935 --> 00:29:24.935
and protons, which means that it's a bit more stable.

590
00:29:26.225 --> 00:29:30.605
It takes 5,700 years for half

591
00:29:30.665 --> 00:29:33.365
of any carbon 14 samples today.

592
00:29:33.825 --> 00:29:37.555
So for example, let's just say I have a kilo of carbon 14

593
00:29:38.345 --> 00:29:42.085
in 5,700 years, half of it will be nitrogen 14

594
00:29:42.875 --> 00:29:46.535
and it'll take another 5,700 years to have half of that bit

595
00:29:47.515 --> 00:29:49.105
being carbon 14.

596
00:29:49.355 --> 00:29:53.385
It'll be like 5,700 to be a half, 5,000, 700

597
00:29:53.405 --> 00:29:55.465
to be a quarter, another 5,700

598
00:29:55.465 --> 00:29:57.025
to be an and so on and so forth.

599
00:29:58.055 --> 00:30:00.875
The reason we can use this to actually date things is

600
00:30:00.905 --> 00:30:04.955
that we have a particularly constant amount

601
00:30:04.955 --> 00:30:06.475
of carbon 14 in anything.

602
00:30:07.215 --> 00:30:10.645
Um, I'd say, oh, I'm not sure

603
00:30:11.225 --> 00:30:12.485
slides are going to tell you.

604
00:30:14.105 --> 00:30:15.285
No they're not. Okay.

605
00:30:16.485 --> 00:30:19.585
So it's, let's just say 10%

606
00:30:19.605 --> 00:30:21.545
of all carbon is carbon 14.

607
00:30:22.825 --> 00:30:25.195
That means that we have a specific value for it.

608
00:30:25.215 --> 00:30:29.835
So if I look and I see okay, 5% of this carbon is carbon 14,

609
00:30:30.205 --> 00:30:33.475
we're like okay, 10, it was originally 10%, now it's 5%.

610
00:30:33.655 --> 00:30:35.435
So it's, it's decay by half.

611
00:30:35.695 --> 00:30:37.475
So therefore it's been one half life.

612
00:30:37.975 --> 00:30:41.835
So 5,700 years by the way, the amount of time it does take,

613
00:30:41.935 --> 00:30:45.115
but a half sample will due to today is scored half five.

614
00:30:46.205 --> 00:30:48.555
Gonna quickly graph this just for a little bit

615
00:30:48.555 --> 00:30:51.955
of mathematical and scientific literacy, let's just say,

616
00:30:53.525 --> 00:30:55.375
well let's just start with a bit of a general case.

617
00:30:55.915 --> 00:31:00.325
So at time zero we're gonna have a hundred

618
00:31:03.175 --> 00:31:06.595
percent of our carbon 14 left

619
00:31:07.135 --> 00:31:11.515
and as we keep going, so 5,700 years we're gonna have 50%

620
00:31:13.775 --> 00:31:15.465
then do another 5,700.

621
00:31:15.565 --> 00:31:17.085
So would be

622
00:31:19.265 --> 00:31:23.625
1 1 4, 0 0.

623
00:31:24.515 --> 00:31:26.015
So 11 four

624
00:31:26.395 --> 00:31:30.085
and sorry, 11,400 years,

625
00:31:30.255 --> 00:31:32.045
it'll be at 25%.

626
00:31:35.285 --> 00:31:38.505
I'm gonna cut down again to 12.5%,

627
00:31:38.685 --> 00:31:41.585
6.25%, that should be down there.

628
00:31:42.745 --> 00:31:47.015
Then whatever comes next and whatever comes next.

629
00:31:47.035 --> 00:31:48.335
And it's gonna kind of look like that.

630
00:31:50.745 --> 00:31:54.605
And I dunno if you guys have done this in a maths yet,

631
00:31:54.745 --> 00:31:57.845
but you'll see it's something called exponential

632
00:31:58.105 --> 00:31:59.405
or logarithmic decay.

633
00:32:00.455 --> 00:32:04.455
Um, and it's a very, very helpful tool.

634
00:32:04.795 --> 00:32:07.375
You might not ever really do it in science,

635
00:32:07.875 --> 00:32:10.255
at least in United or maybe you'll, I'm not sure

636
00:32:10.755 --> 00:32:12.575
but the specific maths to do with it

637
00:32:13.165 --> 00:32:14.195
might not be for a little while.

638
00:32:14.905 --> 00:32:18.845
Um, how do I,

639
00:32:23.045 --> 00:32:27.615
Okay, Okay I don't need a laser

640
00:32:27.615 --> 00:32:28.815
pointer but now I have one.

641
00:32:32.825 --> 00:32:34.445
Oh, okay, I just need to reclick.

642
00:32:35.005 --> 00:32:37.095
Okay, moving on to a new bit of chemistry.

643
00:32:37.495 --> 00:32:39.845
Chemical reactions. So we just talked

644
00:32:39.885 --> 00:32:41.005
a little bit about atoms.

645
00:32:41.705 --> 00:32:44.285
Um, molecules are formed when we have lots

646
00:32:44.285 --> 00:32:46.485
of atoms joined together by bonds.

647
00:32:47.495 --> 00:32:49.635
And these bonds can be broken

648
00:32:49.895 --> 00:32:51.875
or joined to create new things.

649
00:32:52.295 --> 00:32:55.395
And we write that down by writing a chemical reaction,

650
00:32:56.255 --> 00:32:57.515
um, in this form.

651
00:32:57.735 --> 00:33:01.555
So this one is two carbon atoms, five hydrogen atoms

652
00:33:01.555 --> 00:33:02.915
and oxygen and another hydrogen.

653
00:33:03.625 --> 00:33:06.595
That one is called ethanol that reacts

654
00:33:06.595 --> 00:33:08.275
with three oxygen molecules

655
00:33:08.295 --> 00:33:10.515
to form two carbon dioxide molecules

656
00:33:10.515 --> 00:33:11.635
and three water molecules.

657
00:33:12.295 --> 00:33:17.125
So it's just a kind of, it's a written way

658
00:33:17.465 --> 00:33:20.285
of showing something very physical which is happening,

659
00:33:20.285 --> 00:33:22.485
which is all of these bonds in the ethanol are breaking

660
00:33:23.465 --> 00:33:25.365
and the bonds in the oxygen are breaking

661
00:33:25.465 --> 00:33:28.005
and that's helping us form carbon dioxide and water.

662
00:33:28.345 --> 00:33:29.565
That's a combustion equation.

663
00:33:30.385 --> 00:33:32.525
And the second one down is when we have hydrogen gas

664
00:33:32.525 --> 00:33:34.325
and oxygen gas which make water.

665
00:33:35.815 --> 00:33:39.925
And the main thing I want you guys to be focusing on now,

666
00:33:39.925 --> 00:33:42.925
especially with chemical reactions is the amount of

667
00:33:43.715 --> 00:33:45.685
each element on one side is the same

668
00:33:45.685 --> 00:33:48.165
as the element on the other because we can't create

669
00:33:48.825 --> 00:33:52.805
or get rid of atoms that easily and not fire just

670
00:33:53.125 --> 00:33:55.165
provided the energy we need for a chemical reaction.

671
00:33:55.865 --> 00:33:58.005
So we end up having to make sure

672
00:33:58.005 --> 00:33:59.405
that we're all completely balanced.

673
00:33:59.505 --> 00:34:01.845
So if I look at this side of this top reaction,

674
00:34:02.785 --> 00:34:06.755
I've got six oxygens altogether, so sorry, make that seven.

675
00:34:07.295 --> 00:34:11.435
So eight oxygen molecule has two, two times three is six,

676
00:34:11.855 --> 00:34:13.795
six plus the one here is seven.

677
00:34:14.495 --> 00:34:16.195
And just to check that it's the same on the other side,

678
00:34:16.575 --> 00:34:18.715
two times two guess equal

679
00:34:18.715 --> 00:34:21.275
to four plus three times one is equal to three.

680
00:34:21.855 --> 00:34:22.915
If you have any questions about

681
00:34:22.915 --> 00:34:24.275
how I did that, please ask me in the chat.

682
00:34:24.295 --> 00:34:25.675
But I'm just basically counting

683
00:34:25.815 --> 00:34:28.155
how many oxygens are on each side

684
00:34:28.495 --> 00:34:30.915
and just making sure that it's the same each side.

685
00:34:31.075 --> 00:34:33.155
'cause if it's not, I have to do something called balancing

686
00:34:33.655 --> 00:34:35.355
and I need to change the amount of products

687
00:34:35.355 --> 00:34:38.115
or reactants that will be on each side just to make sure

688
00:34:38.265 --> 00:34:40.475
that I'm not creating molecules by accident.

689
00:34:42.565 --> 00:34:45.535
Okay? In high school, um, we used the,

690
00:34:46.715 --> 00:34:47.985
sorry, another bit of a segue.

691
00:34:48.115 --> 00:34:49.465
We're kind of jumping between topics

692
00:34:49.705 --> 00:34:51.425
'cause I'm just trying to give you a taste of

693
00:34:51.425 --> 00:34:53.025
what every subject is kind of like.

694
00:34:53.835 --> 00:34:55.455
So I don't know if you just guys just heard,

695
00:34:55.455 --> 00:34:56.495
but my cat Peter went off.

696
00:34:56.515 --> 00:34:58.535
So my cat is just running behind me.

697
00:34:59.115 --> 00:35:00.735
Um, you might see her if you're lucky,

698
00:35:01.395 --> 00:35:03.375
but in high school we used the bronze ary

699
00:35:03.375 --> 00:35:04.695
definition for acids and bases.

700
00:35:04.765 --> 00:35:06.455
Acid and bases are types of molecules

701
00:35:06.455 --> 00:35:08.695
that have specific physical properties or

702
00:35:08.755 --> 00:35:09.935
and chemical properties.

703
00:35:10.855 --> 00:35:14.355
Um, that allows to do some pretty special things with them.

704
00:35:14.495 --> 00:35:19.275
In terms of reaction acids donate protons or h plus

705
00:35:19.935 --> 00:35:23.875
and bases accepts or receives protons or h plus.

706
00:35:23.875 --> 00:35:26.195
Protons are the same thing as hydrogen ions.

707
00:35:27.505 --> 00:35:29.065
Hydrogen your recognizes the first

708
00:35:29.065 --> 00:35:30.385
element in the periodic table.

709
00:35:31.145 --> 00:35:35.995
Hydrogen has one add, well one, one electron

710
00:35:36.295 --> 00:35:37.485
and one proton.

711
00:35:37.485 --> 00:35:41.445
And that's really it. So once it loses

712
00:35:42.115 --> 00:35:45.005
that electron, so it's ionized, it becomes h plus

713
00:35:45.555 --> 00:35:47.535
and that is a hydrogen ion or a pro.

714
00:35:48.935 --> 00:35:52.585
Okay, so hydrochloric acid is an acid

715
00:35:52.685 --> 00:35:55.385
or here it's associates in hydrogen ions

716
00:35:55.455 --> 00:35:57.735
because it's um,

717
00:35:59.195 --> 00:36:01.745
sorry it associates into hydrogen ions

718
00:36:01.745 --> 00:36:03.865
and chloride lines like that.

719
00:36:04.955 --> 00:36:09.095
Um, and that's because it's donating protons, so donating

720
00:36:09.095 --> 00:36:10.575
that h plus to something else

721
00:36:11.405 --> 00:36:13.305
and the basis of substance which accepts

722
00:36:13.305 --> 00:36:16.985
or receives protons, which means that it's, for example,

723
00:36:17.055 --> 00:36:18.825
this phosphate ion is a base

724
00:36:18.885 --> 00:36:23.185
and it accepts this three H plus H three po, four minus.

725
00:36:24.765 --> 00:36:28.745
In a further maybe year 10 level, I would be showing you

726
00:36:28.965 --> 00:36:31.965
how I could react and acid on a base together.

727
00:36:32.225 --> 00:36:34.485
I'm not sure if I'm gonna do that now I might if I have time

728
00:36:35.075 --> 00:36:37.485
just looking at the clock, probably not.

729
00:36:38.405 --> 00:36:41.505
Um, but basically the concept is assets get rid

730
00:36:41.505 --> 00:36:44.865
of their hydrogens and bases taking hydrogen ions.

731
00:36:44.875 --> 00:36:47.365
Sorry, not just hydrogens. Okay?

732
00:36:48.055 --> 00:36:52.365
Combustion is when we react a molecule with oxygen

733
00:36:53.025 --> 00:36:54.535
to release energy.

734
00:36:56.175 --> 00:37:00.515
And generally just for your sakes right now, just think that

735
00:37:01.125 --> 00:37:04.315
combustion reactions when we have enough oxygen are gonna

736
00:37:04.315 --> 00:37:06.275
form water vapor and carbon dioxide.

737
00:37:06.895 --> 00:37:09.795
So butane is this molecule here, C four, H 10,

738
00:37:10.095 --> 00:37:11.435
and when we add oxygen to it

739
00:37:11.435 --> 00:37:12.635
and a sufficient amount of energy,

740
00:37:13.265 --> 00:37:15.475
it's gonna form carbon dioxide and water.

741
00:37:16.275 --> 00:37:18.485
What I want you guys to take outta this slide is

742
00:37:18.485 --> 00:37:21.205
that you need to be balancing the amount of carbons,

743
00:37:21.485 --> 00:37:22.645
hydrogens and oxygens.

744
00:37:23.665 --> 00:37:27.475
So I don't really want you guys

745
00:37:27.495 --> 00:37:29.755
to focus too much on the maths just yet,

746
00:37:30.215 --> 00:37:33.235
but basically just see at this bottom equation here at the

747
00:37:33.435 --> 00:37:36.685
end, everything has like the same amount of of,

748
00:37:36.835 --> 00:37:39.205
well we have the same amount of carbons, hydrogens,

749
00:37:39.205 --> 00:37:40.925
and oxygens on each side of the equation.

750
00:37:41.465 --> 00:37:43.165
Please do let me know in the chat though if you

751
00:37:43.165 --> 00:37:44.325
do have any questions about that.

752
00:37:45.955 --> 00:37:48.935
And just a quick note, carbon monoxide can also be created

753
00:37:48.995 --> 00:37:51.015
if we don't have enough oxygen to start with.

754
00:37:51.195 --> 00:37:53.055
That's called incomplete combustion

755
00:37:53.055 --> 00:37:54.615
and you'll learn a little bit more about it later.

756
00:37:55.525 --> 00:37:59.185
Okay? Py is a concept in chemistry

757
00:37:59.185 --> 00:38:01.585
that's gonna probably take you a little while to understand,

758
00:38:02.165 --> 00:38:06.295
to be honest, I don't really fully understand it yet.

759
00:38:06.835 --> 00:38:08.975
Um, but it's the difference in the amount of energy

760
00:38:09.865 --> 00:38:12.635
contained within the reactance and the products.

761
00:38:13.015 --> 00:38:16.235
So if I start out over here with the combustion reaction

762
00:38:16.345 --> 00:38:20.305
with butane and oxygen, I said to you guys

763
00:38:20.415 --> 00:38:22.265
that combusting something releases energy.

764
00:38:22.285 --> 00:38:25.275
So for example, like if you light up a lighter, um,

765
00:38:25.415 --> 00:38:27.995
you are burning the fuel in the lighter

766
00:38:28.815 --> 00:38:32.395
that's producing heat energy and light energy generally.

767
00:38:33.775 --> 00:38:36.955
And that energy has gotta come from somewhere, right?

768
00:38:37.095 --> 00:38:39.835
It comes from the bonds in the field that we're breaking

769
00:38:40.015 --> 00:38:42.695
to burn it, which means

770
00:38:42.725 --> 00:38:44.335
that we have more energy in the

771
00:38:44.335 --> 00:38:45.855
reactants than we do in the products.

772
00:38:46.115 --> 00:38:47.735
So we have an enthalpy difference.

773
00:38:48.435 --> 00:38:50.415
So we're releasing energy into the

774
00:38:50.575 --> 00:38:51.695
surroundings when we're burning stuff.

775
00:38:51.695 --> 00:38:52.695
So we're releasing heat

776
00:38:52.715 --> 00:38:56.775
and light, that means that the amount

777
00:38:56.775 --> 00:38:58.975
of energy we have in the starting stuff more than

778
00:38:58.975 --> 00:39:01.985
what we have in the ending stuff that change in energy.

779
00:39:02.045 --> 00:39:03.585
So what we're releasing is shown

780
00:39:03.605 --> 00:39:07.725
as delta HI don't really need you guys

781
00:39:07.945 --> 00:39:11.365
to understand the intricacies of bond energy yet,

782
00:39:12.355 --> 00:39:16.955
but releasing energy is um,

783
00:39:17.985 --> 00:39:20.475
what we call exothermic.

784
00:39:20.655 --> 00:39:25.265
So we're releasing thermic I guess, which is heat.

785
00:39:25.845 --> 00:39:27.545
Um, it doesn't ever have to be heat though,

786
00:39:28.005 --> 00:39:30.705
but releasing energy we're can have a negative delta H

787
00:39:30.725 --> 00:39:32.065
and if we're gaining energy,

788
00:39:32.065 --> 00:39:33.425
we're gonna have a positive delta H

789
00:39:33.585 --> 00:39:36.225
'cause we're gonna to have more energy in the, in the um,

790
00:39:36.345 --> 00:39:37.865
products than we do in the reactants.

791
00:39:39.075 --> 00:39:42.855
Okay, this is kind of what I was saying before, endothermic.

792
00:39:43.395 --> 00:39:46.255
Um, we're taking in heat, energy and exothermic.

793
00:39:46.255 --> 00:39:47.655
We're letting out heat energy,

794
00:39:48.325 --> 00:39:49.755
we're letting energy out into

795
00:39:49.755 --> 00:39:50.835
the environment, we're losing it.

796
00:39:50.835 --> 00:39:54.115
So we have a delta H that is negative, which means

797
00:39:54.185 --> 00:39:56.915
that within the reaction we're losing

798
00:39:57.215 --> 00:39:58.595
energy as it moves forward.

799
00:39:59.105 --> 00:40:02.715
Whereas endothermic is when it takes in

800
00:40:02.715 --> 00:40:03.875
energy from the environment.

801
00:40:04.335 --> 00:40:06.275
So let's just say you're doing a chemical reaction,

802
00:40:06.275 --> 00:40:07.275
it gets really, really cold

803
00:40:07.775 --> 00:40:09.435
and that's an endothermic reaction,

804
00:40:09.615 --> 00:40:12.275
but I don't, I don't think you'll ever find yourself in the

805
00:40:12.555 --> 00:40:15.325
scenario where you put two chemicals together in a high

806
00:40:15.325 --> 00:40:17.125
school lab and it gets really cold really quickly.

807
00:40:17.545 --> 00:40:19.445
Um, but it'd be funny if it did.

808
00:40:20.415 --> 00:40:23.245
Okay, moving on to

809
00:40:23.785 --> 00:40:25.805
the environmental impacts of combustion.

810
00:40:26.645 --> 00:40:29.915
Greenhouse gases have a bit of a bad name

811
00:40:30.295 --> 00:40:31.955
and like, honestly rightfully so,

812
00:40:31.955 --> 00:40:34.435
like climate change is the biggest thing facing our

813
00:40:34.435 --> 00:40:36.075
generation, but I think that's a bit

814
00:40:36.075 --> 00:40:37.595
of misunderstanding about it.

815
00:40:37.995 --> 00:40:39.985
Greenhouse gases is what is

816
00:40:40.825 --> 00:40:43.185
released when we combust a fuel.

817
00:40:44.365 --> 00:40:48.385
So water is a greenhouse gas, we release it when we combust

818
00:40:49.475 --> 00:40:54.185
like fuel, but at the same time, so is carbon dioxide

819
00:40:54.185 --> 00:40:56.225
and all of these yacky little things that we're releasing.

820
00:40:57.745 --> 00:41:01.125
Um, but we have been releasing these gases faster than

821
00:41:01.125 --> 00:41:02.285
they're removed from the atmosphere.

822
00:41:02.785 --> 00:41:06.005
So we've created an imbalance between what we're taking out

823
00:41:06.005 --> 00:41:07.485
and what we're putting in to the world.

824
00:41:08.145 --> 00:41:12.135
Um, and the shift is occurring too quickly for

825
00:41:13.295 --> 00:41:15.455
honestly humans and a lot of other life forms

826
00:41:15.475 --> 00:41:17.495
to adapt carbon dioxide

827
00:41:17.495 --> 00:41:18.615
and methane are the ones

828
00:41:18.615 --> 00:41:20.495
that are generally causing the most damage.

829
00:41:21.445 --> 00:41:26.325
Um, burns low intensity, um,

830
00:41:27.975 --> 00:41:31.565
can be a net positive in terms of

831
00:41:32.225 --> 00:41:33.365
carbon emissions.

832
00:41:34.035 --> 00:41:38.805
What this point means is burns as in like burning fuels.

833
00:41:39.385 --> 00:41:42.735
So traditional burns, uh, a low intensity.

834
00:41:42.955 --> 00:41:44.295
So for example, burning,

835
00:41:45.625 --> 00:41:48.315
like let's just say you're setting a fire, um, just

836
00:41:48.315 --> 00:41:50.795
to warm yourself up outside in forest like

837
00:41:50.795 --> 00:41:51.875
you're in a camp or something.

838
00:41:52.845 --> 00:41:56.465
Um, a net positive in terms of carbon emissions means

839
00:41:56.465 --> 00:41:59.385
that it's releasing more carbon dioxide than the environment

840
00:41:59.385 --> 00:42:00.665
is taking in at the same time

841
00:42:01.605 --> 00:42:05.305
or taking, releasing more carbon dioxide then it took

842
00:42:05.365 --> 00:42:07.625
to create that wood for you to burn initially.

843
00:42:08.385 --> 00:42:09.415
I hope that makes sense.

844
00:42:11.315 --> 00:42:15.335
Um, if we're gonna look at some alternate energy,

845
00:42:16.195 --> 00:42:18.295
um, creation methods now.

846
00:42:19.615 --> 00:42:21.755
So a lot of science

847
00:42:22.175 --> 00:42:25.675
and engineering is actually about taking ideas from nature

848
00:42:25.845 --> 00:42:27.115
these days 'cause they've done it best.

849
00:42:27.115 --> 00:42:29.435
They had it going for like thousands of years

850
00:42:29.435 --> 00:42:31.435
before we came along and kind of stuffed it up.

851
00:42:32.385 --> 00:42:35.565
So photosynthetic and chemosynthetic are using light

852
00:42:35.565 --> 00:42:37.925
and chemicals to make usable energy.

853
00:42:38.645 --> 00:42:41.325
Prospectively and auto troughs are able to

854
00:42:42.035 --> 00:42:43.685
take this raw form of energy

855
00:42:43.745 --> 00:42:45.405
and make them into something useful.

856
00:42:46.145 --> 00:42:48.725
Um, and an auto trough, for example is a plant.

857
00:42:48.825 --> 00:42:50.685
So they take the light energy from the sun

858
00:42:51.625 --> 00:42:54.125
and they're able to grow using that.

859
00:42:54.735 --> 00:42:58.765
Where we took energy, like, sorry, we took the idea

860
00:42:58.945 --> 00:43:01.125
for solar energy from that specifically.

861
00:43:01.865 --> 00:43:04.605
And I think it's really important that if you're going

862
00:43:04.605 --> 00:43:08.045
to be studying science in the long run, um, you have an,

863
00:43:08.045 --> 00:43:11.045
at least a appreciation for how nature actually

864
00:43:11.675 --> 00:43:15.005
does it in a much neater way than we probably could.

865
00:43:16.285 --> 00:43:20.295
Okay? Most producers use photosynthesis rather

866
00:43:20.295 --> 00:43:21.335
than chemosynthesis.

867
00:43:21.955 --> 00:43:24.935
Photosynthesis is using energy from the light from the sun

868
00:43:25.515 --> 00:43:28.735
to split water and it ultimately produces glucose.

869
00:43:28.735 --> 00:43:31.295
And glucoses are very, very interesting molecule

870
00:43:31.925 --> 00:43:34.895
because it can produce something called a TP, uh,

871
00:43:34.895 --> 00:43:36.255
when broken down in the right way.

872
00:43:36.835 --> 00:43:40.345
And a TP is how um, all of our cells

873
00:43:41.195 --> 00:43:42.295
do things that they need to do.

874
00:43:43.505 --> 00:43:45.165
Hetero troughs and auto troughs,

875
00:43:45.675 --> 00:43:47.805
both you sell the ular respiration

876
00:43:48.185 --> 00:43:49.845
to obtain energy from glucose.

877
00:43:50.305 --> 00:43:53.885
And that energy that I told you about is, oh, that energy

878
00:43:54.665 --> 00:43:55.995
from this equation is the a

879
00:43:56.035 --> 00:43:57.155
TP that I told you about earlier.

880
00:43:58.255 --> 00:44:00.025
However, this specific energy

881
00:44:00.025 --> 00:44:04.835
that we're getting from glucose is like, I hope you can see

882
00:44:04.835 --> 00:44:07.115
that this bottom equation is like the forwards reaction

883
00:44:07.735 --> 00:44:08.795
of this backwards.

884
00:44:09.165 --> 00:44:12.515
Sorry, this equation backwards is equation forwards.

885
00:44:12.855 --> 00:44:14.075
So they kind of go in a loop.

886
00:44:14.855 --> 00:44:17.725
So as photosynthesis happens, um,

887
00:44:18.145 --> 00:44:20.685
we can undergo cellular respiration at the same time

888
00:44:20.785 --> 00:44:24.205
and kind of be living in symbiosis with these plants,

889
00:44:24.695 --> 00:44:26.565
which is kind of what happened for a long time.

890
00:44:26.875 --> 00:44:31.215
Animals produced enough CO2 that plants were able

891
00:44:31.215 --> 00:44:33.095
to produce enough O2, which were like

892
00:44:33.355 --> 00:44:34.615
so on and so forth into circle.

893
00:44:35.425 --> 00:44:38.615
We're kind of outta balance now in that we are producing

894
00:44:39.325 --> 00:44:42.025
carbon dioxide both by breathing obviously

895
00:44:42.205 --> 00:44:44.785
and by burning fuels and the plants can't keep up.

896
00:44:45.595 --> 00:44:47.445
This is the idea between algae farms.

897
00:44:48.685 --> 00:44:50.525
Algae are really good at photosynthesis

898
00:44:50.525 --> 00:44:52.725
and they're able to absorb a lot of carbon dioxide.

899
00:44:53.375 --> 00:44:56.715
So that's one of the things on the frontline of kind of, um,

900
00:44:58.905 --> 00:45:01.485
of fixing up our, not really the frontline,

901
00:45:01.545 --> 00:45:04.925
but one of the small solutions that can carry towards, um,

902
00:45:04.925 --> 00:45:06.085
helping our environment out.

903
00:45:07.245 --> 00:45:09.815
Just taking a quick segue into physics.

904
00:45:10.225 --> 00:45:13.195
We've been talking about energy a little bit already.

905
00:45:13.255 --> 00:45:15.475
Mostly cellular energy and chemical energy.

906
00:45:16.345 --> 00:45:19.245
Uh, but there are other types of energy that science

907
00:45:19.925 --> 00:45:21.005
considers, especially in physics.

908
00:45:22.615 --> 00:45:27.035
Energy is thought of in physics as the ability to do things,

909
00:45:27.735 --> 00:45:28.875
to do work.

910
00:45:29.495 --> 00:45:31.715
Um, and it can be transferred to different things

911
00:45:31.735 --> 00:45:33.995
and transferred into different forms as we saw

912
00:45:33.995 --> 00:45:37.555
with the light energy before being transformed into chemical

913
00:45:37.555 --> 00:45:38.715
energy and glucose.

914
00:45:39.505 --> 00:45:41.805
Um, which is into mechanical energy.

915
00:45:41.805 --> 00:45:44.685
When we move our arms or do whatever we do with the glucose

916
00:45:44.685 --> 00:45:47.115
that we eat, uh,

917
00:45:47.225 --> 00:45:49.915
kinetic energy is transformed,

918
00:45:50.185 --> 00:45:51.915
like connect energy is movement energy,

919
00:45:52.095 --> 00:45:54.795
it can be transformed into sound energy instrument

920
00:45:54.795 --> 00:45:56.235
or when I hit that table.

921
00:45:56.995 --> 00:45:59.655
Um, and electrical energy is transformed into heat

922
00:45:59.655 --> 00:46:01.375
and light in light bulbs.

923
00:46:01.375 --> 00:46:04.415
So if I was to turn a light bulb on, I'd feel it heat up

924
00:46:04.415 --> 00:46:06.055
and I'd also see the light coming out of it.

925
00:46:06.275 --> 00:46:07.735
That's an energy transformation.

926
00:46:09.035 --> 00:46:11.695
And just as these things happen in living beings,

927
00:46:11.765 --> 00:46:14.775
they're also the focus of physics, um,

928
00:46:14.775 --> 00:46:16.255
especially for the first few years.

929
00:46:17.755 --> 00:46:20.485
Heat energy, um, is transferred.

930
00:46:21.885 --> 00:46:25.085
Um, oh, how to explain this in a way that's not too much.

931
00:46:26.665 --> 00:46:30.675
Basically heat is when atoms go like that really fast.

932
00:46:31.135 --> 00:46:32.475
Um, and

933
00:46:32.585 --> 00:46:35.435
what happens is when atom's going really fast see atoms

934
00:46:35.435 --> 00:46:38.915
beside them that aren't going so fast, they touch together

935
00:46:39.015 --> 00:46:40.195
and they share their energy.

936
00:46:40.935 --> 00:46:43.515
So objects that are in contact with each other try

937
00:46:43.515 --> 00:46:46.475
and reach like the same thermal level.

938
00:46:46.695 --> 00:46:48.115
So thermal equilibrium

939
00:46:48.335 --> 00:46:50.355
by transferring the thermal energy or heat.

940
00:46:50.995 --> 00:46:53.455
So water surrounding an ice cube will transfer heat

941
00:46:53.455 --> 00:46:55.215
to the ice and the ice will slowly melt

942
00:46:55.215 --> 00:46:57.135
or the water will slowly freeze depending on

943
00:46:57.605 --> 00:46:59.735
what the average thermal energy is.

944
00:47:00.615 --> 00:47:02.875
And this can happen via three different processes.

945
00:47:02.875 --> 00:47:04.235
So convection, conduction

946
00:47:04.235 --> 00:47:08.505
and radiation conductors, um,

947
00:47:10.245 --> 00:47:14.785
transfer energy from,

948
00:47:16.165 --> 00:47:19.445
okay, I'll, I'll just break this down into two bits.

949
00:47:19.445 --> 00:47:23.005
First, um, heat is transferred,

950
00:47:23.835 --> 00:47:26.925
transferred fire conduction in thermal conductors.

951
00:47:27.345 --> 00:47:29.525
So they're great at changing their temperature quickly.

952
00:47:30.155 --> 00:47:33.765
This is when two solids, uh, pressed together.

953
00:47:34.785 --> 00:47:39.565
We also have conduction in electrical circuits,

954
00:47:39.565 --> 00:47:41.725
which are when they carry

955
00:47:42.085 --> 00:47:43.125
electricity from one place to another.

956
00:47:43.845 --> 00:47:47.675
Insulators stop conductors from working.

957
00:47:48.095 --> 00:47:51.165
So if I was to, like,

958
00:47:53.415 --> 00:47:55.475
if you think about asbestos, which is not like a,

959
00:47:56.635 --> 00:47:57.935
we don't use asbestos anymore,

960
00:47:57.955 --> 00:48:00.095
but it's a fun example to think about.

961
00:48:00.215 --> 00:48:04.175
Asbestos once used insulation, it's like a very thin fiber

962
00:48:04.175 --> 00:48:06.335
that's placed in like walls and ceilings.

963
00:48:06.795 --> 00:48:08.335
And what it does is it makes sure

964
00:48:08.335 --> 00:48:10.815
that the heat energy can't escape from rooms

965
00:48:10.955 --> 00:48:12.735
or the heat energy can't come into rooms.

966
00:48:13.485 --> 00:48:15.985
That's the I guess purpose of thermal insulation,

967
00:48:16.505 --> 00:48:18.915
electrical insulation, uh, raises.

968
00:48:19.465 --> 00:48:22.745
Same thing happening with electrical energy. Okay,

969
00:48:28.525 --> 00:48:29.725
I don't know why I stick to page there.

970
00:48:30.305 --> 00:48:32.525
Um, moving on to a little bit more physics,

971
00:48:32.775 --> 00:48:34.085
we're gonna talk about waves.

972
00:48:34.245 --> 00:48:35.925
I wish I had more time to talk about the difference

973
00:48:35.925 --> 00:48:38.645
between con infection, conduction and all of that,

974
00:48:38.665 --> 00:48:41.125
but unfortunately we are already 50 minutes in,

975
00:48:41.705 --> 00:48:42.965
um, in a wave.

976
00:48:43.625 --> 00:48:46.245
Energy is transferred without the net

977
00:48:46.305 --> 00:48:48.245
or overall movement of particles.

978
00:48:48.665 --> 00:48:52.325
So if you think about a wave at the seaside, like,

979
00:48:52.725 --> 00:48:54.205
I don't know why I said like that at the ocean

980
00:48:54.265 --> 00:48:59.005
or the seaside, as I just said, the wave goes up and down

981
00:48:59.105 --> 00:49:00.725
and up and down and up and down.

982
00:49:01.065 --> 00:49:04.885
But if you take photos of it every time it is up, down, up,

983
00:49:05.795 --> 00:49:09.795
down, up, it'll always be like the same.

984
00:49:09.855 --> 00:49:11.875
It won't because the ocean's like so variable,

985
00:49:11.895 --> 00:49:14.635
but just think about like one wave in isolation.

986
00:49:15.675 --> 00:49:18.095
It eventually gets to the same spot kind of like every time.

987
00:49:19.065 --> 00:49:22.365
And um, that means that there's basically no net

988
00:49:22.385 --> 00:49:24.125
or overall movement of particles.

989
00:49:25.065 --> 00:49:28.245
So there'll always be at a certain point

990
00:49:28.245 --> 00:49:29.445
of time back to where they started.

991
00:49:30.295 --> 00:49:32.035
So a vibrating guitar string moves

992
00:49:32.035 --> 00:49:33.755
around a central position, which means

993
00:49:33.755 --> 00:49:35.035
that it oscillates just like a wave

994
00:49:35.055 --> 00:49:36.795
and returns to where it originally was.

995
00:49:37.215 --> 00:49:40.115
So it's able to transfer sound energy without these

996
00:49:40.315 --> 00:49:42.475
particles having to actually move permanently.

997
00:49:43.835 --> 00:49:46.815
The faster the movement, um, the higher the frequency

998
00:49:47.655 --> 00:49:50.995
and the stronger the movement, the um,

999
00:49:51.875 --> 00:49:53.335
the louder the wave will be.

1000
00:49:53.595 --> 00:49:55.255
So the louder the sound on the guitar.

1001
00:49:55.595 --> 00:49:59.565
So if you think about um, if any of you play guitar,

1002
00:49:59.565 --> 00:50:00.565
if you move your fingers up

1003
00:50:00.565 --> 00:50:02.045
and down the strings, the waves

1004
00:50:02.045 --> 00:50:03.765
that you're creating are changing length

1005
00:50:03.765 --> 00:50:07.045
and that changes the, um,

1006
00:50:08.005 --> 00:50:10.145
it changes the width and length of the wave.

1007
00:50:11.045 --> 00:50:14.425
Um, and that will change the frequency just

1008
00:50:15.285 --> 00:50:16.905
by things you don't quite need to understand yet.

1009
00:50:16.905 --> 00:50:19.585
But that's gonna change how high or low the node is

1010
00:50:19.585 --> 00:50:21.385
because if you pluck it really hard, it's gonna go,

1011
00:50:22.845 --> 00:50:24.345
if you pluck it really soft, it's gonna go.

1012
00:50:25.125 --> 00:50:26.665
So that's gonna change how high

1013
00:50:26.945 --> 00:50:30.085
or low the wave is vertically, it's gonna change the um,

1014
00:50:30.265 --> 00:50:35.175
volume of the nose now just onto earth sciences.

1015
00:50:36.605 --> 00:50:38.465
So again, a little bit of a segue, sorry

1016
00:50:38.465 --> 00:50:40.585
for jumping out about all over the place.

1017
00:50:40.685 --> 00:50:42.225
I'm just trying to give you a kind

1018
00:50:42.225 --> 00:50:43.985
of brief overview of everything.

1019
00:50:44.085 --> 00:50:47.905
But earth's crossed is formed by

1020
00:50:48.585 --> 00:50:50.625
tectonic plates, which are kind of like fractures

1021
00:50:50.625 --> 00:50:53.105
between one big smooth continuous service.

1022
00:50:53.615 --> 00:50:55.545
They can move towards each other, move apart

1023
00:50:55.645 --> 00:50:56.705
or move against each other

1024
00:50:57.245 --> 00:50:59.985
and that's what ends up creating earthquakes for us.

1025
00:51:00.525 --> 00:51:05.335
Um, it can also create mountains, it can also create valleys

1026
00:51:05.915 --> 00:51:09.135
and most of the formations of the earth today are caused

1027
00:51:09.155 --> 00:51:11.615
by tectonic plates doing big things a long time ago.

1028
00:51:14.055 --> 00:51:16.935
Constructive tectonic movement is when new crust is created.

1029
00:51:17.355 --> 00:51:20.095
So if I think of my two tectonic plates going like that,

1030
00:51:21.275 --> 00:51:24.965
that um, would be a long mountain chain in real life

1031
00:51:24.985 --> 00:51:27.605
or a continent breakup or an underwater eruption.

1032
00:51:28.655 --> 00:51:31.435
So that new crust is going to form

1033
00:51:32.235 --> 00:51:35.585
these big new mountains or these underwater eruptions.

1034
00:51:37.415 --> 00:51:40.705
Destructive tectonic movement is when, um,

1035
00:51:41.905 --> 00:51:44.225
crust is destroyed by moving below another plate.

1036
00:51:44.685 --> 00:51:48.555
So like that. So it's gonna form fold mountains

1037
00:51:48.555 --> 00:51:51.115
and volcanoes and deep sea t transformations.

1038
00:51:51.815 --> 00:51:53.715
Um, it's not gonna be as simple

1039
00:51:53.715 --> 00:51:55.035
as just like one going under the other,

1040
00:51:55.095 --> 00:51:58.075
but basically the idea is that this cyst fit down here.

1041
00:51:59.765 --> 00:52:02.125
Conservative TikTok movement is when the plates go like

1042
00:52:02.125 --> 00:52:04.465
that, that's what happens in earthquakes.

1043
00:52:05.045 --> 00:52:06.505
So we're not forming mountain ranges

1044
00:52:06.505 --> 00:52:08.705
and we're not forming valleys, we're just rubbing

1045
00:52:09.625 --> 00:52:10.825
slightly against each plate

1046
00:52:11.205 --> 00:52:13.305
that's gonna create like a bit of a rumble.

1047
00:52:13.765 --> 00:52:18.695
Um, it'd be very interesting if we could convert

1048
00:52:18.695 --> 00:52:20.215
that energy into usable energy,

1049
00:52:20.275 --> 00:52:23.335
but I doubt that's not really what's on most people's minds

1050
00:52:23.335 --> 00:52:24.895
from the, in the middle of an earthquake.

1051
00:52:25.805 --> 00:52:30.295
Okay, just, uh, kind of connecting your maths

1052
00:52:30.365 --> 00:52:31.935
with your physics a little bit here.

1053
00:52:33.595 --> 00:52:36.285
Data, um, is a big part of science

1054
00:52:36.345 --> 00:52:38.805
and it certainly will be if you take subjects further.

1055
00:52:40.025 --> 00:52:44.415
Um, this graph shows the

1056
00:52:44.995 --> 00:52:46.335
amount of events

1057
00:52:46.955 --> 00:52:48.535
and the magnitude of each event

1058
00:52:49.115 --> 00:52:53.295
of earthquakes happening in each of Australia,

1059
00:52:53.295 --> 00:52:54.335
Indonesia, and New Zealand.

1060
00:52:54.755 --> 00:52:57.255
So if I look at Australia, only four events have happened

1061
00:52:57.255 --> 00:52:59.175
and one of them at a magnitude of four, one

1062
00:52:59.175 --> 00:53:02.055
of them at a magnitude of like five points,

1063
00:53:04.535 --> 00:53:07.445
seven or seven, yeah about seven.

1064
00:53:08.145 --> 00:53:10.085
Um, whereas Indonesia's had a lot of events

1065
00:53:10.105 --> 00:53:13.605
and New Zealand's had quite a few, um, I want you

1066
00:53:13.605 --> 00:53:15.285
to think about how this stuff could be improved

1067
00:53:15.285 --> 00:53:16.965
because science is about communication

1068
00:53:16.965 --> 00:53:18.565
and how you communicate your findings

1069
00:53:18.565 --> 00:53:19.645
and your evidence to people.

1070
00:53:20.765 --> 00:53:22.895
It's a science is really fun

1071
00:53:22.895 --> 00:53:24.895
because I feel like it's the connection,

1072
00:53:25.075 --> 00:53:27.245
like the real life connection between English

1073
00:53:27.265 --> 00:53:31.985
and it's a way of communicating evidence, um,

1074
00:53:33.025 --> 00:53:34.365
in a way that people can understand

1075
00:53:34.365 --> 00:53:35.445
and it can make the world better.

1076
00:53:35.985 --> 00:53:38.525
So I'd probably use a key

1077
00:53:39.105 --> 00:53:41.845
i'd prob I'd probably have n equals forward here

1078
00:53:41.845 --> 00:53:42.845
and equals whatever

1079
00:53:43.425 --> 00:53:47.435
and equals eight here just to show how many, um,

1080
00:53:48.535 --> 00:53:50.075
how many events each country had

1081
00:53:50.075 --> 00:53:51.195
without making it this hard.

1082
00:53:52.115 --> 00:53:53.775
I'd probably also have anxi

1083
00:53:53.775 --> 00:53:57.295
that showed the frequency at each magnitude other than

1084
00:53:57.295 --> 00:53:58.495
just each event specifically.

1085
00:53:59.015 --> 00:54:00.095
I probably also have a title.

1086
00:54:01.265 --> 00:54:03.085
Um, so I just want you to think about this.

1087
00:54:03.085 --> 00:54:04.685
When you're doing the sciences, um,

1088
00:54:04.995 --> 00:54:07.005
what are you actually trying to get out of your experiment

1089
00:54:07.005 --> 00:54:08.245
and what are you trying to communicate?

1090
00:54:09.395 --> 00:54:12.745
Okay, so an explanation of the starters

1091
00:54:12.805 --> 00:54:13.905
and things you might have

1092
00:54:14.005 --> 00:54:17.185
or might not have understood when you were reading

1093
00:54:17.185 --> 00:54:19.065
through it is that Australia doesn't experience

1094
00:54:19.065 --> 00:54:20.305
much tectonic activity.

1095
00:54:20.305 --> 00:54:22.265
It's in the middle of a tectonic plate.

1096
00:54:22.765 --> 00:54:24.305
So we only had four events

1097
00:54:24.725 --> 00:54:27.505
and also be saying over what type of area this was measured,

1098
00:54:28.085 --> 00:54:29.455
Indonesia is a meeting point

1099
00:54:29.455 --> 00:54:32.695
for multiple tectonic plates from the north south

1100
00:54:32.695 --> 00:54:37.475
and I believe also I think from every side,

1101
00:54:37.475 --> 00:54:39.075
which kind of not nice for them.

1102
00:54:39.775 --> 00:54:43.915
Um, and New Zealand is situated where two plates wait.

1103
00:54:44.655 --> 00:54:46.515
So you can see the more times

1104
00:54:46.585 --> 00:54:49.835
that we have plates intersecting, the more events

1105
00:54:50.015 --> 00:54:51.475
or earthquakes they're gonna be.

1106
00:54:52.345 --> 00:54:57.105
And it's not really correlated so much with magnitude,

1107
00:54:57.265 --> 00:55:00.085
although I would like to see, um, a graph showing how

1108
00:55:00.085 --> 00:55:01.165
that magnitude happened.

1109
00:55:01.235 --> 00:55:04.005
Does look like New Zealand has a lower average magnitude.

1110
00:55:04.265 --> 00:55:06.325
I'm not sure sure what happened with Australia yet.

1111
00:55:06.985 --> 00:55:09.875
Um, it could have been, could have been the flu

1112
00:55:09.935 --> 00:55:11.315
or um, outlier.

1113
00:55:14.115 --> 00:55:17.365
This data, um, was shown on a graph

1114
00:55:17.815 --> 00:55:21.205
where the dependent variable was on the y axis

1115
00:55:21.205 --> 00:55:23.845
and the independent variable was on the X axis.

1116
00:55:24.525 --> 00:55:25.665
Oh, that's how it normally is.

1117
00:55:25.665 --> 00:55:26.825
Lemme just think back to the graph.

1118
00:55:27.165 --> 00:55:30.265
The dependent variable basically is um,

1119
00:55:32.365 --> 00:55:34.305
the, the dependent variable

1120
00:55:34.965 --> 00:55:38.185
is dependent on the independent variable is the

1121
00:55:38.185 --> 00:55:39.265
way I always used to think about it.

1122
00:55:39.805 --> 00:55:44.525
Um, so the independent variable

1123
00:55:45.455 --> 00:55:49.005
isn't, doesn't rely on anything except our own manipulation.

1124
00:55:49.005 --> 00:55:51.045
So we manipulate the independent variable

1125
00:55:51.585 --> 00:55:54.005
and we get data by the dependent variable.

1126
00:55:54.915 --> 00:55:57.855
The clear access labels are helpful, they show us

1127
00:55:58.365 --> 00:55:59.575
exactly what's happening.

1128
00:55:59.575 --> 00:56:02.335
We don't know whether if it's a six, we dunno whether

1129
00:56:02.335 --> 00:56:05.255
that's six like meters or kilometers or ants

1130
00:56:05.315 --> 00:56:06.455
or earthquake events.

1131
00:56:06.995 --> 00:56:09.655
Um, so access labels are important and box spots

1132
00:56:09.655 --> 00:56:11.415
and lighten graphs are generally best.

1133
00:56:11.775 --> 00:56:13.135
I would've liked to line graph there,

1134
00:56:14.105 --> 00:56:15.965
um, probably with a little bit more data.

1135
00:56:16.545 --> 00:56:19.785
But I think the most important takeaway from just graphing

1136
00:56:19.805 --> 00:56:23.605
and maths right now, especially reading into this year, is

1137
00:56:23.605 --> 00:56:26.965
that in independent variable has the effect on the dependent

1138
00:56:27.205 --> 00:56:28.965
variable and we are adjusting ourselves

1139
00:56:29.105 --> 00:56:30.245
the independent variable.

1140
00:56:31.825 --> 00:56:36.795
So usually we're going to um,

1141
00:56:37.845 --> 00:56:38.985
if I just make a graph here,

1142
00:56:39.875 --> 00:56:41.705
we're gonna be controlling what goes on there.

1143
00:56:42.045 --> 00:56:44.375
So something we can draw,

1144
00:56:47.865 --> 00:56:52.085
We decide, and then something we measure

1145
00:56:58.805 --> 00:56:59.545
is gonna be up there.

1146
00:56:59.565 --> 00:57:00.985
So let's go like that.

1147
00:57:01.365 --> 00:57:03.625
We decided that we were going to make a ball bounce

1148
00:57:04.335 --> 00:57:08.035
five times and that got to a maximum height of X,

1149
00:57:08.105 --> 00:57:10.315
like let's just say 10 meters.

1150
00:57:11.055 --> 00:57:12.475
So we're measuring the 10 meters

1151
00:57:12.475 --> 00:57:13.555
and we decide on the five times.

1152
00:57:14.215 --> 00:57:15.915
I'm not sure how exactly that experiment worked,

1153
00:57:15.915 --> 00:57:17.115
but it was just meant to show you

1154
00:57:17.115 --> 00:57:19.395
where these variables kind of coming from.

1155
00:57:20.365 --> 00:57:23.175
Okay, So a little bit more about data.

1156
00:57:23.555 --> 00:57:25.575
Um, I want you guys to be thinking when you're doing your

1157
00:57:25.575 --> 00:57:27.055
experiments, is this accurate?

1158
00:57:27.195 --> 00:57:29.175
Is it precise, is it reliable and is it valid?

1159
00:57:30.095 --> 00:57:33.215
Accuracy is just saying how close is this to the real thing?

1160
00:57:34.125 --> 00:57:38.015
Precision is saying um, how far, like

1161
00:57:39.345 --> 00:57:42.075
how certain are we that this is,

1162
00:57:44.275 --> 00:57:45.805
this is kind of the right,

1163
00:57:47.505 --> 00:57:49.515
like each individual result is gonna be

1164
00:57:49.515 --> 00:57:50.555
close to the actual result.

1165
00:57:51.285 --> 00:57:54.985
So accuracy is saying,

1166
00:57:56.205 --> 00:58:00.605
um, everything's close to the center somewhat

1167
00:58:01.515 --> 00:58:05.045
Precision is saying that every value is close together.

1168
00:58:06.985 --> 00:58:08.205
So it's basically just saying

1169
00:58:08.205 --> 00:58:10.085
that each time we do the experiment we're likely

1170
00:58:10.085 --> 00:58:11.845
to get the same result.

1171
00:58:12.165 --> 00:58:14.445
Somewhat reliability is saying

1172
00:58:14.445 --> 00:58:16.805
that if someone in red throats

1173
00:58:18.155 --> 00:58:21.475
a a thing here will someone else who comes along in purple

1174
00:58:22.215 --> 00:58:23.855
for thing here as well.

1175
00:58:24.815 --> 00:58:27.475
And validity is asking does the data

1176
00:58:27.545 --> 00:58:29.035
reflect the relationship?

1177
00:58:29.055 --> 00:58:32.645
We think it does. Um, so that's just basically saying,

1178
00:58:33.515 --> 00:58:35.775
is this experiment actually doing what I want it to?

1179
00:58:36.355 --> 00:58:37.735
So those are the four things that kind of

1180
00:58:37.735 --> 00:58:39.735
what you'd be looking at for while you're doing experiments

1181
00:58:40.275 --> 00:58:42.885
and you're gonna get a little bit more, um, nuance

1182
00:58:42.945 --> 00:58:44.845
and deep with these meanings as we go

1183
00:58:44.845 --> 00:58:46.125
through science in leading years.

1184
00:58:47.955 --> 00:58:51.165
Okay, Just, um, last couple of things.

1185
00:58:51.365 --> 00:58:54.945
I know you guys are probably all excited to finish up, um,

1186
00:58:55.295 --> 00:58:56.305
with your experiments.

1187
00:58:58.315 --> 00:59:00.875
A way to make sure that we are having a little bit

1188
00:59:00.875 --> 00:59:02.915
of validity and measuring exactly

1189
00:59:02.915 --> 00:59:04.835
what we wanna be measuring is by coming up

1190
00:59:04.835 --> 00:59:07.235
with a clear process and thinking of something

1191
00:59:07.235 --> 00:59:09.985
that we wanna figure out how we're gonna figure that out

1192
00:59:09.985 --> 00:59:11.025
and what we think is gonna happen.

1193
00:59:11.525 --> 00:59:13.825
So we're just having that process clear in our mind

1194
00:59:14.365 --> 00:59:15.785
of a research question and a name

1195
00:59:15.785 --> 00:59:17.305
and the hypothesis kind of helps us,

1196
00:59:17.305 --> 00:59:18.865
direct us in the way that we're supposed to go.

1197
00:59:20.005 --> 00:59:21.595
A hypothesis is a statement

1198
00:59:21.595 --> 00:59:23.555
that just basically says what we think is gonna happen.

1199
00:59:24.385 --> 00:59:26.805
Um, and it considers the dependent variable

1200
00:59:26.905 --> 00:59:28.205
and the independent variable.

1201
00:59:29.025 --> 00:59:33.195
Um, and it's so basically a statement that shows

1202
00:59:33.195 --> 00:59:34.595
where you think your research is gonna go.

1203
00:59:34.595 --> 00:59:35.915
It doesn't necessarily have to be correct,

1204
00:59:36.415 --> 00:59:38.305
but it can be backed up by evidence

1205
00:59:38.305 --> 00:59:40.065
that you find online or in the books.

1206
00:59:40.915 --> 00:59:43.165
This is just gonna give you a way, like

1207
00:59:44.215 --> 00:59:46.355
it basically just helps you see if you're on the right track

1208
00:59:46.735 --> 00:59:50.195
to, um, obtaining the right data and obtaining valid data.

1209
00:59:51.225 --> 00:59:55.935
Okay, um, now I'm at an hour now

1210
00:59:55.935 --> 01:00:00.095
so I might just quickly speed through this Correlation, um,

1211
01:00:01.195 --> 01:00:04.535
is how closely related to variables are.

1212
01:00:04.755 --> 01:00:06.015
It doesn't imply causation.

1213
01:00:06.125 --> 01:00:08.655
Correlation means that one variable controls the other.

1214
01:00:09.385 --> 01:00:11.085
So when you are doing your experiment

1215
01:00:11.785 --> 01:00:14.935
and you see that maybe the type of wall

1216
01:00:14.935 --> 01:00:17.375
that you're dropping correlates to how tight it bounces,

1217
01:00:17.545 --> 01:00:18.895
think about is it, is that

1218
01:00:19.175 --> 01:00:20.855
because of how hard you're pressing down or is that

1219
01:00:20.855 --> 01:00:22.935
because of the actual type of law?

1220
01:00:23.515 --> 01:00:25.455
So is there actually a relationship?

1221
01:00:26.325 --> 01:00:28.895
This is also helping you improve validity in the long run.

1222
01:00:30.655 --> 01:00:33.675
Be careful that you phrase things scientifically.

1223
01:00:33.775 --> 01:00:35.235
So that's just not ever really something

1224
01:00:35.235 --> 01:00:38.065
that you've proven something until you have um,

1225
01:00:38.645 --> 01:00:40.665
not many people prove things, uh,

1226
01:00:40.665 --> 01:00:43.345
and say, say support suggests or implies.

1227
01:00:44.145 --> 01:00:47.065
Um, that means that there's more space to go

1228
01:00:47.245 --> 01:00:49.265
and that you're able to investigate a little bit further

1229
01:00:50.485 --> 01:00:55.395
and um, make sure that you're kind

1230
01:00:55.395 --> 01:00:57.955
of ethical in your experience as well, um, especially

1231
01:00:57.955 --> 01:01:01.355
as you start reading results.

1232
01:01:01.495 --> 01:01:04.915
But, um, just of no,

1233
01:01:05.425 --> 01:01:06.635
I've gone very slightly time.

1234
01:01:06.635 --> 01:01:09.115
Thank you so much for thing. I hope you enjoyed it.

1235
01:01:09.115 --> 01:01:11.075
I'll be in the chat for a couple more minutes if

1236
01:01:11.075 --> 01:01:12.155
you do have any questions for me.

1237
01:01:12.655 --> 01:01:16.585
Um, good luck with you, you guys do amazing. Um, and thank.
